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Here's a big reason why they're favorites 
with operators. It's as simple as a radio, to 
tune-in” the exact welding value for the 
type of metal, rod, and position of work. 
Select the range on the large wheel. get 
your fine adjustment on the dial. Offers 1,000 
combinations. 
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Another big factor of Hobart’s wide accept- 
ance is exclusive Remote Control. Gives the 
finger-tip control 
any distance from machine. Saves 
running back and forth. Steps-up work, cuts 
fatigue, Keeps welder out of way. 
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by forcing cool air through the 
well as around it; 
special fan which draws fresh air in the 
ends and expels it at the center. 
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Convenient switch lets the operator select 
straight or reverse polarity by the flip of a 
finger, to give best results for all types of 
electrodes. Separate excitation makes the 
operation simple. fool-proof. Accurate dials 
afford a quick visual check at all times. 
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I—Description of Casualty 


The S. S. Schenectady (503 ft. x 68 ft. x 39 ft. 3 in.) 

San all-welded tanker exactly similar in design to ships 

T ult and building by the Sun Shipbuilding and Dry Dock 

Weld ompany, Chester, Pa., of which no fewer than 23 have 

N i placed in operation during the past year and which, 

0 the best of our knowledge and belief, have shown no 
‘ructural defects in service. 

-. The Schenectady was the first tanker built at the 

. shipyard of the Kaiser Company at Swan Island, 

ortand, Ore.; had been launched October 24, 1942, and 

a te ve satisfactorily completed her sea trials. She was 

=e X 8 afloat at the fitting-out dock of the Swan Island 

mi a, tet On Saturday evening, January 16, 1943, she 

© m™ two with a loud report, fracturing suddenly 
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across the deck at a point just abaft the after end of the 
bridge about amidships, the fracture extending down 
both sides to the bottom shell plating which remained 
intact. All deck, side and bottom longitudinal frames 
fractured as did also the plating of the corrugated long1- 
tudinal bulkheads and the centerline deck and bottom 
girders thus constituting a complete structural failure 
except for the flat portion of the bottom shell plating. 
In no case did the fractures occur in the transverse welds 

3 The vessel jack knifed so that the bottom shell 
plating knuckled transversely and showed above water 
while the ends of the forward and after sections settled in 
the silt so that there was a gap of about 10 ft. at the deck. 
There was no leakage of water into the two parts of the 
tank opened by the fracture and from the character of the 
fracture the tearing of the side shell appeared to have 
been more gradual and progressive than the sudden frac 
turing of the deck from gunwale to gunwale. 

4. The forepeak tank, the forward deep tanks, and 
the afterpeak tank were full of water as ballasted for the 
trial trip and there were in addition about 3100 barrels of 
fuel oil in the cross bunkers immediately forward of the 
machinery space. The resultant bending moment in 
hogging in still water was about one-half of the maximum 
design bending moment. 

5. The hourly temperature for Saturday, January 16, 
1943, reported by the U.S. Weather Bureau for Portland, 
Ore., shows a high of 38° F. at 2:30 P.M., in the after 
noon, and 23° F. at 11:00 P.M. at the time of the failure. 
The river water temperature was about 40° F. This 
drop in air temperature of 15° F. over a period of 8'/, 
hr., while not extreme as to suddenness, did introduce a 
factor in respect of the increased brittleness of steel at 
temperatures below freezing 

6. It was alleged that during the launching of the ves- 
sel trouble was experienced with the after launching 
poppet which resulted in slight damage to the rudder and 
its pintle but there was no evidence that such trouble 
contributed to the failure 

7. It was alleged that during the trial trip one of the 
anchor chain cables broke as the anchors were dropped 
to check the vessel's headway, resulting in a definite 
shock, but this could not have been great enough in 
magnitude to be of any consequence. 











S. It was alleged that the action of the Willamette 
River had washed a bank of silt under the midship por- 
tion of the vessel and that a subsequent drop of river 
level had in effect caused a stranding. While there was a 
recorded drop of about 15 in. in water level for the 3'/2- 
hr. period immediately preceding the failure, there was no 
evidence of such a silt formation. Subsequent examina- 
tion of the vessel in dry dock, by the Committee, dis- 
closed no indication of grounding damage. 

9. It was also alleged that several people felt a slight 
seismic disturbance (an earth tremor) at the time of the 
failure. This was further colored by the fact that 
the water level indicator located at the yard showed a 
vertical oscillation of approximately 12 in. at the moment 
of failure and it is claimed that extreme oscillations of 
these level indicators always accompany earthquake dis- 
turbances. After a thorough investigation it was con- 
cluded that the alleged shock had little bearing on the 
cause of this failure. 


Il—Factors Contributing to Failure 


After a thorough study of all factors surrounding the 
failure, including structural design, methods of construc- 
tion and a complete physical, chemical and microscopic 
exploration of the material and the welding in way of the 
fracture, the Committee found the following factors 
relevant and contributory to the failure. 

(a) There was a tendency on the part of the shipyard 
personnel to depart from recognized fundamentals of 
good welded construction for the laudable purpose of 
speeding up construction to the utmost possible extent 
to meet the needs of the present emergency. 

(6) There were insufficient numbers of trained experi- 
enced welders and ship fitters available for the job at the 
rate of production maintained and an inadequate number 
of skilled welding supervisors with the necessary knowl- 
edge of the basic elements of good welding practice to 
exercise proper control over the welders. 

(c) There was neglect on the part of the personnel to 
realize the importance of adhering rigidly to established 
welding procedures and welding sequences necessary to 
reduce shrinkage stresses to a safe minimum. 

(d) There was evidence in the sister vessels under 
construction of poor fitting of large subassemblies which 
necessitated considerable forcing into position by the ex- 
cessive use of jacks, turnbuckles, etc. In other cases 
open joints required the use of an excessive amount of 
welding to finish the joint resulting in excessive shrinkage. 

(e) There was a lack of uniformity in the quality of 
the steel used in the hull structure. For example, as 
compared with other plates investigated, the particular 
sheer strake plate on the starboard side where the fracture 
apparently started had a very low proportional limit 
(10,000 psi.) as determined by extensometer readings 
(stress strain curve); also the Charpy Test impact values 
for this plate were low, even at room temperatures, and 
brittle at 20° F.; the values from the Notch Bend Tests 
also showed considerable brittleness. It should be recog- 
nized that the Charpy and Notch Bend Tests are not 
included in the ordinary commercial tests by which the 
quality of structural steel is determined. 
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(f) A serious accumulation of shrinkage stre; 
curred in the automatic machine welding of t} 
assembly joints especially in the longitudinal joint 
gunwale attaching the sheer strake to the stringer 
This particular welded joint was also found defe: 
way of the location where the failure started as evi 
not only by a longitudinal crack but also by wh 
peared to be minute transverse cracks in the weld 

(g) The hogging moment resulting from the di 
tion of ballast, fuel, etc., in the end tanks produ 
tensile stress on the upper flange of the hull girder 
proximately 4'/: tons per sq. in., which is compar 
moderate and certainly not sufficient in itself to 
any failure in the hull structure. 

(h) While there is no question with regard to th 
ficiency of the vessel’s structure, there being no departur 
from recognized and proved design standards, the abrupt 
termination of the bridge-end fashion plates at the top 
of the sheer strake did constitute a serious point of stress 
concentration especially in a welded structure. 


II—Summary 


In the opinion of the Committee the failure of the 
structure of the tanker Schenectady was due to a combi: 
tion of unfavorable circumstances. The principal caus 
was an accumulation of an abnormal amount of inter 
stress locked into the structure by the processes used i1 
construction together with an acute concentratio: 
stress caused by defective welding at the starboard gu 
wale in way of the abrupt ending of the bridge fashi 
plate, augmented by the hogging stress due to the bal 
lasted condition; this accumulation and concentratio: 
stress caused a tensile failure at the starboard sheer strak 
which was formed of steel of sub-standard quality, all of 
which was aggravated to some degree by the drop 1 
atmospheric temperature. 


IV—Conclusion 


The procedure immediately recommended and carri 
out whereby the defective welding previously referred | 
was removed from the S.S. Schenectady and sister vessel 
and these joints properly rewelded has proved a satisia 
tory corrective measure as demonstrated by the applica 
tion of severe bending tests (hogging and sagging). It is 
the opinion of the Committee that the high stresses r 
sponsible for the fractures that have recently occurred 1 
welded vessels were due primarily to the failure to 
here rigidly to the procedure necessary to keep shrinkag: 
stresses within the margin of strength allowed in the d 
sign. Steps have been taken with the full cooperatio 
of all yards concerned to insure adherence to proper estal 
lished procedure and the managements of the yards ar 
fully alive to their responsibilities in the matter. The 
Committee feels that closer control of welding procedur 
in which the builders have already been instructed will 
prevent a recurrence of such major failures. It is als 
the opinion of the Committee that the probability o! 
fractures resulting from residual stresses in welded co! 
struction will decrease with the length of service 
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Foreword 





Ina paper* on shipwelding presented not long ago to the Society 
f Naval Architects and Marine Engineers, by David Arnott, 
Vice-President and Chief Surveyor of the American 






Bureau of 
hipping, it was said, ‘‘That cracks have developed in the plating 
our welded ships during construction is generally known, and 
hile such occurrences have been rare, they are naturally and 
roperly the cause for concern 








The author of the article 
) draws attention to the fact that cold weather greatly ag- 
gravates the conditions that may lead to such cracking. 





Since 





hen, with the advent of more severe cold weather, and with more 


hin 





building, than during previous winter seasons, there has 





een a proportional increase in welding troubles that have been 
reported. The Subcommittee on Thermal Stresses, of the Marine 
Committee of the AMERICAN WELDING Society, has been engaged 

the study of these recent reports, leading to an amplification 
the report published in THE WELDING JoURNAL in September 
41. The supplementary report, 







intended to deal 
lefinite recommendations of practice, is not yet ready for 
lication. 


which is 






In the article below, the author, who is a member 
the Subcommittee, presents his analysis of the many problems 
While 
hese are his own opinions and do not necessarily represent the 
nanimous action of the Subcommittee, it is felt that much can 
gained by discussion and criticism of Mr. Grover’s article 
Subcommittee welcomes 








f control, and some recommendations for good practice. 








comment, which should be ad- 
ressed to the Seeretary of the Committee on Welding in Marine 
Construction, Mr. William Spraragen at the AMERICAN WELDING 
socreTY’s headquarters. 






Harry W. Pierce 


Chairman of Subcommittee on Ther- 
mal Stresses of AMERICAN WELDING 
Society Committee on Welding in 
Marine Construction, and Member of 
American Bureau of Shipping Special 
Subcommittee on Welding. Welding 
Engineer, New York Shipbuilding 
Corp 









XPERIENCE has shown that a combination of 

several unfavorable circumstances is usually 

required to cause cracks in welded structures, 
although very severe conditions in one or two respects 
ilone can result in local cracking. The most important 
factors for consideration seem to be as follows: (The 
der of listing should not be inferred to be an indication 
f relative importance.) 

1. Chemistry, soundness, cleanliness and physical 
properties of the steel (hardenability, lack of toughness 
to resist cracking, etc.). 

2. Thickness of material, which affects the rate of 
cooling of the weld and consequently the metallurgical 
reactions as well as other behavior mentioned under 
item 10, Cold Weather. Thickness also affects the de- 
gree of local stiffness and restraint against weld shrink- 
‘ge; and thicker material is inherently somewhat less 
capable of withstanding the kind of strains or working 
that tends to crack it, a fact well known by anyone who 

























*“Some Observations on Ship Welding,’ 
‘sue of ThE WELDING JOURNAL 

Tt Member of Special Subcommittee on Welding of the American Bureau of 
Shipping. Structural Welding Engineer, Applied Engineering Department 
Air Reduction, New York, N. ¥ 


reprinted in the February 1943 
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has worked 


metal. This is probably due to local tri 
axial tensile stresses (acting in three directions) whether 
caused by external forces or by weld shrinkage 

3. Degree of rigidity or fixity resulting from types of 
joints and general proportions and details of the struc 
ture, extent of tack welding, etc., but only in so far as 
such rigidity results in restraint against weld shrinkage 
or prevents a dissipation of high local peaks of stress by 
plastic flow (permanent set) in the steel. So-called 
rigid joints or connections for developing continuity 
between members can be designed and executed so that 
they will not involve welding difficulties. 

1. Stress concentrations caused by notch effects or 

abrupt changes in section of plates or members, which, 
if severe, can raise the stresses to several times the 
nominal stresses as computed by the designer 
concentrations are created by sharp corners, nicks in the 
steel and other things that will be discussed later. Such 
‘stress raisers’’ may also be created during construction 
by weld defects (especially undercutting), or by leaving 
a butt weld incompleted in depth or short of the plate 
edges and allowing it to become cold before its com 
pletion. 
5. Process and procedure of welding, including actual 
dimensions and root spacing of grooves for butt welds, 
and number of passes, as well as size of electrode, welding 
current and speed; also direction of welding and welding 
patterns such as step-back, skip or wandering, block and 
cascade systems of deposition; also technique or manipu 
lation, and other factors affecting soundness of the 
welds, for example, accessibility of joints for the per 
forming of the welding. 

6. General sequence of executing welded seams and 
connections, especially those during erection or the 
closing welds in large subassemblies, which sequence 
should not result in locking up areas where subsequent 
welds are to be- made. An accumulation of shrinkage 
effects must also be prevented. Welding should be 
carried, in general, from fixed points toward points that 
are more free to move. 

7. Thermal stresses and load stresses that may occur 
at inopportune times during welding or soon thereafter, 
which may be caused by either contraction or expansion 
resulting from the welding, or may be caused by changes 
in atmospheric temperature or by artificial heating or 
cooling. Reference is made to thermal stresses of such 
a nature that they would not be taken into account in 
design because they are not incident to anticipated 
service conditions. 

8. Amount of welding and whether it is continuous 
or intermittent; also its degree of concentration, es- 
pecially when a number of heavy welds extending in 
different directions intersect or nearly intersect at a 
point which is thus subjected to restrained shrinkage 
in more than one direction. The provision of an un- 
desirable excess of welding is more common than an 
insufficient amount, but in a few cases the latter has 
caused trouble; for example, in case of failure to return 
welds or ““‘box’’ them around corners 


Stress 


9. Preparation of edges to be welded and the fit-up 
at these edges; also the trimming and finish of un- 
attached edges such as gunwales, at critical stress points. 
Some edges require more careful preparation or finish 
than others. 

10. Cold weather, as it affects the notch sensitivity or 
toughness and other properties of the steel itself; and 
as it increases the rate of chilling of the joint during 
welding. In ordinary ship steel this rapid chilling is not 
likely to cause undesirable metallurgical effects, except, 
perhaps, in welding thick material in severe cold weather; 
but it may prevent the deposited metal from remaining 
in the hot plastic stage long enough to absorb the weld 
shrinkage. 

Some of the factors that have been listed are uncon- 
trollable and sometimes unpredictable; for example, the 
weather. When some of the conditions are known to be 
less favorable, tighter control of others is advisable, and 
perhaps some special precautions such as the warming 
of the steel to remove the chill, especially at the point 
where welding is to be started, during severe cold 
weather. Those factors that can be controlled must be 
controlled sufficiently to insure good work under what- 
ever other conditions may reasonably be anticipated. 

Most of these factors are quite well known. Their 
effects have been established through experience as well 
as research; and they have been described in welding 
literature, for example in various chapters of the A.W.S. 
1942 Handbook, in various codes and specifications, and 
in reviews of literature published in THE WELDING 
JouRNAL. However, the application of such principles 
in actual practice is not always evident without illus- 
tration by examples such as those that will be described 
later, most of which occurred during cold weather. 

Good workmanship should be encouraged in all pro- 
duction. It is found invariably to be more economical 
when over-all costs are considered. However, a very 
large majority of the welds in a structure like a ship are 
not of such a nature that the integrity of the structure 
depends upon them. 

It is important, especially at times like the present, to 
recognize the comparatively few critical points or 
strategic locations in a structure, and to exercise parti- 
cularly close control and supervision at those points. 
The most capable and experienced welding operator 
should be used at these places rather than at locations 
chosen solely because they are especially visible and 
likely to attract the eye. 

Some appendages or secondary members that may 
not seem very important in themselves, can become 
quite important when they are welded to main members 
or material at critical points, as will be explained. 
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Fig. 2—Welded Girder 
(a) Liberal sniping of stiffeners 
(b) Run-off bars at ends of butt 


insure sound welds at edges of flanges. 


avoids concentrati 
soil tad online 
welded splices 


Critical Points in a Cargo Ship from a Viewpoint 
Welding 


The inboard profile of a typical cargo ship is show 
Fig. 1. Considering the ship as a girder under hoggi 
and sagging stresses, the middle body is, of cours: 
most highly stressed in general. Even while a shi 
building, changes in temperature of the decks, from 
to night, cause bending stresses in the ship, which 
especially important when there is a sudden dr 
temperature in winter, following a sunny day. 

At the house front and the after end of the mids! 
deckhouse there is necessarily a rather abrupt chang 
the effective girder section. That is why naval arc! 
tects provide fashion plates to streamline the transiti 
at the sides of some vessels with superstructures extending 
the full breadth of the ship. It is very important 
avoid stress raisers at these critical points. Only a ver 
short distance forward and aft of the superstructuré 
girder section must be changed again quite abruptly 
provide hatchways for the No. 3 and No. 4 holds 
some ships the corners of the hatchways have bee: 
rounded to ease this transition, which is more abrupt b 
reason of the hatch coamings, which increase the effectiv: 
depth and section of the hatch side girders at this same 
point and therefore cause stress paths to deviate mor 


Such changes in section must be introduced in any 


structure as a part of its functional design. Howev 


they should be recognized by shipyard workers as well 
as designers, hull draftsmen and loftsmen, as areas 


where particular care should be exercised to avoid sever 
local notch effects or abrupt local changes, even thoug! 
they are introduced only temporarily as a result of ere: 
tion welding sequence and procedure or by the leavii 
of incompleted welds 
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Fig. 1—Inboard Profile of Liberty Ship 
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critical areas Cafe (12 30b) B.A 
other hatches 
midship section, 
all other points which will 
mentioned later. In some types 
hips there are further critical areas 
me general nature; for exam- 
t forward of the poop in tankers 
- weight of the machinery aft. 
metimes, rather abrupt changes 
the section of longitudinal framing 
bers determine points where some 
care is warranted. 


less 
of 


what 
exist way 
‘yrther from the 


Sol 


1 
special 


Significance of Extreme Fibers in 
Sections Subjected to Bending 





ny beam or girder (Fig. 2) the 
of the cross section that are 
furthest from the neutral axes of bend- 
re most highly stressed. Any- 
ne who has bent rectangular steel 
is knows that if the corners are 
left sharp or if they have nicks in 
em, they will crack first, in severe 
nding, because stresses tend to con- 
ntrate there. Most specifications 
for making butt-welded splices in the 
flanges of beams require the provision 
f run-off bars at the ends of the 
welds, which are subsequently re- 
flush, thus insuring sound 
at the outer corners of the sec- 
Experience has proved this to 
be advisable. 
the transverse section of a 
ship (Fig. 3) is the cross section of 
huge box girder, it is evident that 
the four outboard corners of the 
section, the gunwales and the bilges, 
mstitute especially critical points. 
\ppendages such as bilge keels, or 
ther secondary parts (for example, 
ulwarks, waterway bars and hatch 
coamings), once they are joined to 
the main material at its extreme 
fibers, actually behave as part of 
the main structure, regardless of 
their intended secondary structural 
importance. Their details and work- 
manship, especially in critical areas are very important. 


ved 


metal 


since 


Materials 


Ordinary carbon steel such as that used for ship 
building and the construction of bridges, buildings and 


other common steel structures, is normally of such 
chemical composition and uniformity that no special 
difficulties need be anticipated from those considera- 
tons. In times like the present, when an unusually 
large amount of scrap from various sources is being em- 
ployed in steel making, and when other conditions are 
not entirely normal, it is possible that occasionally a 
piece of steel may be encountered which would necessi- 
tate some special precautions or limitations in welding 
procedure, especially in the case of thick materials. 
Sometimes it is possible to detect unusual qualities in a 


piece of steel during its fabrication or preparation for 
weld; ng. 
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Fig. 3-—-Midship Section of Liberty Ship 


When a steel 1s of less favorable welding characteristics, 
it may be advisable to avoid a welding procedure that 
involves deep penetration and the mixing 
tively large 


ol a compara 
quantity of base metal in the weld 


Although most of the steels that are commonly used 
in structures are readily weldable by well-established 
procedures, there is no doubt that some improvements 
can be made to facilitate welding 


A very important consideration is the ability of the 
steel and weld metal to withstand the various strains 
or deformations to which they are subjected at the 
when these strains occur, either during welding ot 
ward. This ability is influenced, not only by the normal 
physical properties of the steel, but also by the pre 
vailing local shape or geometrical form, as well as the 
temperature of the steel, especially if it is very hot or 
quite cold. 
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by Harry W. Pierce.) 


(a) After welding had been completed around both ends and one side, the expansion of welding, f 
the other side, caused a crack to start at stress raiser, N. 
(b) Welds designated by heavy lines had been made. 


raiser at root of groove, N, where butt weld had not yet been made at end 





Shrinkage Stresses and Load Stresses 


Shrinkage stress, sometimes called residual stress, has 
an important bearing upon the entire subject of cracking 
in welded structures. The amount of strain or defor- 
mation is often more important than the magnitude 
of the stress. 

When the steel cracks, it is because it is subjected at 
the point of fracture to tensile stress, arising largely 
from changes in temperature due to welding and other 
causes, sometimes accompanied by partial loading of the 
structure. The crack usually starts where there is a 
defective weld or detail or some kind of flaw, at the same 
point where there is a high localized stress. Defects in 
the steel material may result from fabrication errors, 
nicks or scars. 

A high localized stress often results from an excess of 
welding required by poor fit-up, or from a large con- 
centration of welds within a small area where there is 
too much restraint against shrinkage, perhaps because 
the sequence of welding was wrong. In many cases 
there is a large further concentration of stress due to a 
local notch effect, either permanent or temporary, which 
also prevents the steel material from behaving in as 
ductile a manner as it normally would. If the stress 
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Fig. 5 Preheating to Provide Shrinkage in One Part That Will Balance Weld Shrinkage in Another Part 


Fig. 6A Butt Weld, Incomplete in Depth (b) or Length (c) Constitutes a Notch-like Stress Raiser Similar 
to the Notch in the Steel Bar (a) 
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Fig. 4—-Effect of Large Expansion Force Combined with Notch-like Stress Raiser 
(For further details, refer to The Welding Journal, 21, 309 (May 1942), ‘‘Residual Stresses in Welded 
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ing, F, caused crack to start 


Expansion of weldin 
of flange. 






is almost entirely local at the point where the crac 
starts, which is usually the case, the crack does not 
extend very far and it propagates slowly enough that 
it can be stopped by drilling a hole. The crack can the: 
be chipped or gouged out and carefully rewelded. How 
ever, if in addition to the conditions that start the crack 
there is a rather wide area subjected to fairly hig! 
tensile stress, then the crack may be propagated rapid] 
clear across the area. Such extensive areas under stress 
may be caused by an accumulation of shrinkage froi 
improper welding sequence, or by loads on the structu: 
or by an abrupt change in atmospheric temperatur 
by a combination of all these effects, which can combin 
under some circumstances. The presence of an abrupt 
change in stiffness, or a row of stress raisers across th 
area, is a further very influential invitation for th 
crack to propagate. 

If the beginning of the crack is at a critical point 
the extreme fiber of the structure, such as the criti 
points that have been described, then the fractur 
much more likely to progress to a serious extent. Ther 
fore, it is very important to guard against defectiv: 
welds or notch-like details or defects in gunwales, bilg 
strakes, bilge keels, bulwarks, fashion plates, and water 
way bars, and also around deck openings. 
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Restraint Against Weld Shrinkage Usually Results from Improper Welding Sequence, but May 


Result from Arrangement of Details and Joints 


a) Moving the location of a joint can greatly reduce the restraint against shrinkage such as that 


: circular flange. 


b) Short length of groove had not been completely fil 
ted in the added wide weld layer and later sprea 


tions from butts and seam. 
c) Butt stopped short of plate 


A “pick-up” weld (that is, an unfinished part of a 
veld left for later completion), in a butt or seam is al- 
ways surrounded by restraint against shrinkage. If 
tis not made very carefully, it is likely to crack. In 
the absence of any other stresses in the vicinity, the crack 
will extend no further because the strain that caused it 
tas been relieved; but at some future date, when 
urcumstances are different, such a crack may spread, if 
ithas not previously been repaired. 

The thermal stresses that must be considered are 
usually the result of contraction during cooling im- 
mediately after welding, but rapid expansion during 
ugh speed welding on one part of a rigid assembly has 
veen known to exert such severe tensile or bending strains 
nanother part of the assembly, that when this condition 
las been aggravated by a notch-like stress raiser, crack 
ing has resulted. This condition is illustrated in Fig. 

a) and (6), taken from “Residual Stresses in Welded 
Ships,’ by Harry W. Pierce, published in the May 
42 issue of THE WELDING JOURNAL. 


Ht os 
a a | 


se aoe 


eae wt, i 7 


Fig. 8—Thin Material Can Deform More, Locally, Than Thick 
Material 
1942 Handbook 


ire greatly exaggerated for clarity. 
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edges and subsequently completed under restraint which caus: 
racking. Later, after seam had been welded, crack opened anc 


id spread into adjacent plate 


When a butt weld is left unfinished and allowed to 
become cold, and high local heat is then introduced by 
restarting the weld.during cold weather, the expansion 
will sometimes start a crack, especially if there is an 
unfilled crater with a fissure in it at the end of the in 
completed weld. 

When two parts of great difference in thickness are 
welded together, the lighter material may expand so 
much faster that high shearing stress will be developed 
in the weld, unless step-back or block welding is used 
to break up this effect, or the heavier part is preheated 

Preheating is also used to advantage for providing 
shrinkage in one part of an assembly to balance weld 
shrinkage in another part which would otherwise be 
seriously restrained. A simple case is illustrated in 
Fig. 5. However, careful consideration must be given 
to the effect of preheating in each case before it is used 
For example, if this same part, shown in Fig. 5, were of 
heavy material to be welded in severe cold weather, and 
preheating was desired at the weld, then the entire part 
might well be preheated. Extensive preheating only in 
the vicinity of the weld zone would just add that much 
more shrinkage in the leg being welded; but the weld 
zone could be warmed up locally somewhat, say to 70 
F., without introducing much more shrinkage 


Notch Effects and Other Stress Raisers 


It has been mentioned that general changes in 
such as that in the hull girder at a house front), which 
are necessary in any design, constitute somewhat critical 
points; but their effects as stress raisers are not serious 
unless there is also a severe local notch effect or an ac 


ection 
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Fig. 9—Members with Serrated Edges Overcome Objections 
to Intermittent Welding and Afford Other Advantages 


cumulation of local stress raisers, the effects of which 
may be pyramided one upon the other. Hull draftsman 
and loftsmen must be careful to avoid notch-like details 
and sharp corners, or an accumulation of abrupt changes 
in scantlings, or other kinds of stress raisers such as deck 
openings, hull fittings, etc., all in the same transverse 
section of the hull girder. 

Hull fittings should be located at less critical points 
wherever practicable. For example it has been pro 
posed to weld bulwark brackets to the stringer strake of 
the deck, not too close to the gunwale, and to avoid 
all welding of such details to the sheer strake (Fig. 11). 
It is especially important to keep the gunwale smooth 
and free of scars or defects. 

Where doublings must be used their corners should 
be well rounded. Doublings or heavy insert plates 
should not be terminated too close to other details such 
as brackets, stiffeners, chocks, etc., which tend to change 
the stiffness of the structural parts rather abruptly. 
Plug welds in doublings should be held to a minimum. 
Often a heavy doubling or insert plate defeats its purpose 
by adding severe local stress concentrations at a critical 
point. 

One of the best simple illustrations of a stress raiser 
due to shape or form is a butt weld with abrupt excess 
“reinforcement.’’ Repeated stress tests have shown that 
an abrupt hump of this kind on the surface of the plate 
greatly reduces fatigue strength. Although the hull of 
a ship is not thought of as subjected to serious fatigue 
stresses, there is much that has been learned from fatigue 
tests that has some general bearing upon all structural 
behavior under less severe conditions of loading. 

Everyone knows that a bar or a plate is more likely 
to crack or break when a notch is cut in it because such a 
notch makes the steel act in a less ductile manner and 
prevents high peaks of stress from being ironed out and 
distributed as readily. In flanging plates during cold 
weather, even center punch marks on the bend line have 
caused cracks to start. An incompleted butt weld with 
the groove not filled or stopped short of the plate edges 
(Fig. 6) and allowed to get cold, constitutes a similar 
temporary notch effect which can cause trouble under 





232 





THE WELDING JOURNAL 








some circumstances, particul 
cold weather. At critical poi 
pecially, butt welds should al 
carried through to plate edges 
off bars should be provided 
welding and then be remov: 
to avoid defects that might 
crack. In vertical butts the 
bars may be omitted if the weld 
built up without them in such 
that no defects will remain aft 
excess metal is removed. Sound n 
is especially necessary at ¢ 
fibers, for example at the gu 





bered that a notch effect or defect 
as a crack in an unfilled crater 
temporary edge of the plating 


point. 

When a cracked weld is not cl 
out for its full depth or length, 
remaining part of the crack 
tutes a severe stress raiser, and 
crack may migrate up throug! 
newly added weld metal duri 
welding. 

Defects near the surface, su 
pronounced undercutting transverse to the direct 
stress are very objectionable. 

The cracking of too small a root pass in a butt wi 
case of a temporary notch effect combined with 
rapid chilling that shrinkage cannot be absorbed in 
weld metal while it is hot and plastic. Also, a very 
bead of weld metal deposited on thick material in s« 
cold weather may be chilled so rapidly that part 
metal in the weld zone will be transformed to marte: 
with an accompanying increase in hardness and di 
in ductility. Subsequent passes will anneal th: 
pass, but they will not remove a crack if one ha 
started. If the welding sequence is such as to cr 
severe restraint against shrinkage, or if the weld gro 
too wide and the excess welding increases the shrin} 
these conditions added to the others, make m 
that much worse. Too wide a root face or too sn 
root opening can also cause trouble by preventin; 
deposition of a sound adequate root pass. 


Degree of Restraint and Rigidity 


High shrinkage strains can result from a 
amount of local restraint against weld shrinkage. 
restraint is usually caused by improper weldu 
quence; but unsuitable details or arrangement of ci 


or location of joints, can cause the kind of local stiflr 
or rigidity that imposes excessive restraint ag 
shrinkage or prevents dissipation or ironing out of | 


local peaks of stress. 
Fig. 7 (a). 

General statements regarding rigidity or stiffne 
likely to be misunderstood. Any additional sti 
in the hull girder, as a whole, which results from w: 
construction is beneficial to the structure. Lik: 
general stiffness in beams and girders is beneficia 
well as rigidity at connections where continuity 
sired to reduce bending moments and deflections 
resist racking, and where such continuity is assum 
choosing the scantlings. Of course, the welding of 
connections must be sufficient and properly dis 
to develop the continuity. 


A simple case is illustrat: 


cause trouble if it occurs at a criti 


When excess stock is left to be trimm: 
off after erection, it must be remem 
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Fig. 10-—Details at Bilges of Cargo Ship 


It is important to use arrangements of details that will 
ermit a proper sequence of welding to be used, and which 
will not encourage a progressive tearing action, and will 
not introduce notch effects or too abrupt a change in 
stiffness at critical points. This latter will be dis 
ussed later in a typical example (Fig. 17) which in 

ives a number of factors contributing to trouble. 

Nearly everyone recognizes conditions of extreme 
restraint such as that around an insert plate or patch 
plate which is surrounded by material on all sides while 
tis being welded in place, or the restraint when a butt 
weld is made in a short bar which has its ends tied into 
relatively fixed members so that there is not much length 
to stretch and absorb shrinkage from the weld. 

Some other conditions of severe restraint do not seem 
to be as well recognized, for example, during the pick-up 
welding of gaps that have been left open, either in the 
middle of a butt or seam in plating, or at the end of such 
ibutt weld (Fig. 7 (b) and (c)) especially when the pick 
up welding is done after the plates have become cold. 

When there is stiffness or restraint in more than one 
lirection as at a gunwale or at a bilge, or at any T-joint 
or corner joint, more care must be exercised than at 
an edge-to-edge joint. Wide plates in themselves 
offer more local restraint than narrow plates, and high 
peaks of stress are not as easily ironed out. If the 
material is quite thick, step-back or block welding should 
be used. 

Thick material cannot deform as much, adjacent to 
the weld, to relieve shrinkage stress as thin material can 
Fig. 8). Also the heat of the welding does not pene 
trate as much as it does through thin material, and 
the fibers on the side of the plate opposite the hot weld 
metal exert some restraint. This effect can also cause 
cracking in a wide layer of weld metal added to fill a 
groove that has previously been only partly filled and 
illowed to become cold (Fig. 7 (0)). 
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A good example of severe restraint is the condition 
when intercostal diaphragm plates must be welded 
between girders or other members on all four sides of 
these diaphragms, which condition may occur in ma 
chinery foundations, skegs or other heavily stiffened 
assemblies. Shrinkage will accumulate if a sequence of 
welding is not maintained to provide for completing the 
welds progressively in a general direction that will 
permit a reasonable amount of freedom for contraction 
If several of the welds are passed up or not completed, 
a very severe condition of restraint will exist when they 
are picked up later. 

Butt welds have been proved to be very much superior 
to fillet welded joints such as lap joints or joggle joints, 
for important highly stressed connections, but there ts 
more shrinkage in a butt-welded joint than in a fillet 
welded lap. For this reason there are many places 
where fillet welds are preferable to butt welds, especially 
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Fig. 11—-Sniping of Bulwark Plates and Brackets 
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when the design stresses are mostly shearing stresses 
rather than tensile stresses across the weld. 

The extent of tack welding and the size of tack welds 
has an important bearing upon restraint. Tacks can 
be made light enough to break before they result in too 
much restraint (provided that those which crack are 
chipped out ahead of the finish welding). A better 
alternative in most cases seems to be to make the tacks 
heavy enough to hold the parts properly in shape, but to 
avoid tack welding so far ahead of the finish welding that 
shrinkage will accumulate to a serious degree. The 
distance that fitters and tackers can safely get ahead of 
the welding on a ship should be less in welding heavy 
material and also less during cold weather. 

Some shipyards have a rule that is rigidly enforced 
in the tacking of edge-to-edge butt welds, to the effect 
that no tacks shall be made closer than 12 in. from the 
intersection of a butt with a seam. The manner in 
which these corner grooves sometimes close up during 
subsequent fitting and welding operations demonstrates 
the relief that is afforded by enforcing this rule. 

A certain amount of restraint such as that from tack 
welding, or strongbacks at butt welds, is indispensable 
in controlling distortion. In some cases, if distortion 
is alllowed to occur, the fairing required to correct the 
distortion may subject the parts to much more severe 
strains than those that would result from the amount of 
restraint required to prevent the distortion, especially 
if heavy jacking is involved in the fairing. 

A reasonable amount of restraint will not cause high 
shrinkage strains because a large part of the shrinkage is 
absorbed in the weld zone while it is hot and plastic. 
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or twin are welding is used to prevent distortion. 
When a very high-speed welding process is used fo 


making a butt weld, the tendency often is for the pla 
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edges to spread apart ahead of the welding rather thai 
to draw together as they do when slower welding speed 
allow the heat to soak out farther away from the joint 
The longitudinal expansion and contraction are impor 


tant factors in this phenomenon. 


Sometimes a crack wil 


occur at the end of the joint if the two plate edgesfar 
the 
strongback is properly located and is deep enough, it car 
be made to resist angular distortion also at the end o 
the butt weld where this tendency is most pronounced 


not tied together there 


Sequence of Welding 


Many specifications for welding include a general rul 
that the direction of progression shall be from points that 


with a 


strongback. Ii 


are already fixed in position toward points that are mor 


free to move. 


This usually means that welding starts 


in the center of an assembly and progresses outward | 


all directions, 


or in the case 


of erection 


ship, forward and aft and outboard. 


Of course, 


welding is opposite to the direction of progress. 


Another well-known rule, based upon the same ger 
is that in welding shell plating, decks, ¢' 


principle, 


welding 01 
This rule is qu 
well known in all shipyards, but it is frequently violat 
in back step welding the actual directio1 


the welding of a seam shall not be carried past a butt t! 


has not been completed out as far as the next unwe!l 
seam outboard or in the direction of progress. 
of this rule of welding sequence has led to a good m 
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{ the cracks that have occurred in welded ships. Per 
haps the rule is violated more in assembly welding than 
in erection welding where its violation is somewhat more 
ikely to be serious. 

fhe stopping of a butt about 3 or 4 in. short of the 
slate edges at the next seam, to facilitate fitting to the 
vext strake of plating, is a great temptation (Fig. 7 (c) 
nd 10). This in itself may not cause trouble, except 
cold weather or when end craters are left unfilled; 
but a very Objectionable condition develops if the seam 
is carried past before the butt is completed (and ex 
‘ended on across the next strake in case the butts are not 
staggered). An equally bad condition exists, if not a 
worse one, when the butts and seams are all stopped 
short of an intersection and this cross-shaped gap is 
velded up afterward. When conditions such as these 
ecur, it is very difficult to avoid weld cracks which 
gmetimes extend into the adjacent plate material. 
Some cracks that have occurred in bilge stakes have been 
caused by such conditions. The multidirectional stiff 
ness at the curved bilges, stiffened by the floor ends, 
increases the probability of trouble when welding se 
juence is violated or when excess weld metal results from 
poor fit up. 

When other parts are to be welded to the plating, such 
is the bilge keel, margin plates and ends of floors, this 
welding should be carried along in proper sequence with 
the welding of butts and seams, so that shrinkage will 
not accumulate. The direction of welding is also very 
important. For example, butts in bilge keels should 
welded outward toward the free edge. 

lf an appendage like a bilge keel, at a critical place in 
the hull structure, is left to be welded on after the plating 
ias been welded together, and if it is welded in place 
vhile there is a hogging moment in the hull girder due 
to differences in temperature between the decks and parts 
elow, then the appendage will have a higher residual 
than the main hull. Although such higher 
stresses usually become ironed out in service, it is best 
to avoid risk of their becoming a contributing factor 
to trouble, and to work the welding of such appendages 
nto the sequence for other welding. 

This introduces another rule, included in many welding 
specifications, that all the fittings, appendages and at 
tachments be welded to a part or member, in so far as 
practicable, before the part or member is welded to other 
parts of a structure or assembly. This is for the pur 
pose of causing as much of the shrinkage as possible 
to occur before the member is under restraint, so that 
in accumulation of a large amount of shrinkage will 
be avoided. An especially undesirable procedure is to 
weld a heavy part such as an edge reinforcing bar to a 


stress 


light member or plate after it has been welded into a, 


structure or assembly, for example, edge reinforcements 
m rails, coamings, bilge keels, etc., or bulb bars welded 
to the edges of bulwarks or fashion plates. 

it would be ideal from a shrinkage stress viewpoint 
to weld all hull fittings, bases for deck machinery, 
doublings, insert plates, etc., to the plating before it is 
tied into the ship by the erection welding. This is 
being done to quite an extent in some shipyards where 
large subassemblies are completed on the ground. The 
heavy welding required for a group of deck fittings some- 
mes affects the deck structure over a large portion of 
the length of the ship when this welding is done after 
the deck sections are all erected and tied together, 
as evidenced by distortion during such welding. When 
such fittings or appendages are not available or cannot 
be welded to the plating in advance, or when there are 
other welding or flame straightening operations to be 
periormed after erection, some shipvards leave a trans 
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verse butt unwelded in the deck to prevent an accumulation 
of shrinkage. Some extra stock must be left so that the 
butt can be carefully fitted and welded later on. This 
procedure introduces complications at the sides of the 
ship where the longitudinal seam between the deck and 
the sheer strake must be left unwelded for several feet 
forward and aft of the deck butt until it is finally welded. 
At the best, this leaves a length of longitudinal seam, at 
a critical point, to be welded last while it is surrounded 
by restraint. However, if the deck stringer plate is 
fillet welded to the side shell, the closing of such an un 
welded portion of the joint does not involve as much 
shrinkage. 

Welding rules often include a clause specifying that 
whenever a choice is possible in making the closing welds 
in a structure, the welds that will shrink the most shall 
be made first, for example, butt welds before fillet welds. 

A common practice in subassembly welding is to fit 
and tack and sometimes to finish weld deck beams, gir 
ders, stiffeners, etc., to the plating across seams before 
the seams are welded or at least to do this when only the 
backing passes for the seams have been made. Then 
the assembly has to be turned over only once for the main 
welding of the seams to be performed from the un 
obstructed or smooth side. This saves time and hand 
ling and there seems to be no direct evidence of its caus 
ing trouble. The practice might be questioned in the 
case of very heavy plating and severe cold weather, when 
the butt weld may not remain hot and plastic long 
enough to absorb much of its shrinkage. The deck 
beams or stiffeners are usually intermittently welded to 
the plating with no welds too close to the points of inter 
section with the seams. If the webs of the beams or 
stiffeners are quite thin, however, this practice can cause 
them to buckle in way of the seam. 

Heavy insert plates at hatch corners are sometimes 
left out to facilitate the erection of hatch-beam-and 
girder assemblies, and the insert plates are then welded 
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in place after other welding in the vicinity is completed, 
thus creating a very severe condition of restraint, which 
could be avoided by a change in sequence of erection 
or in some cases by merely changing the sequence of 
welding 


Amount of Welding and Its Disposition 


Since shrinkage strains arise from the heat of welding, 
it is very important that the amount of welding be held 
to the minimum requirements. The narrowest groove 
for a butt weld that will permit a sound weld to be 
made is the best type. Often continuous welds are used 
where sufficient strength would be provided by inter- 
mittent welds, and where there is no requirement for 
continuous welds to protect against weather or to pro- 
vide oil or watertightness. 

Sometimes continuous welds are specified out of a 
desire to seal joints against corrosion. If members with 
serrated or scalloped edges (Figs. 9 and 10) are used for 
deck beams, bilge keels, longitudinals, etc., the inter 
mittent welding can be sealed off by returning the weld 
increments around the ends of the teeth between serra- 
tions, which is desirable from technical considerations 
also. 

If a crack starts in the plating as a result of some 
casualty, serrated webs of beams or longitudinals dis 
courage the propagation of the crack from the plating 
into the member. Also such serrations provide circu- 
lation and better ventilation under deck heads in dry 
cargo holds and they facilitate the cleaning and purging 
of tanks. 

Concentrations of welding should be avoided as much 
as possible, especially when they involve welds extending 
in several directions. In girders this can be avoided by 
sniping corners of tripping brackets or stiffeners liber- 
ally (Fig. 2). The webs of bilge keels should likewise 
be sniped liberally in way of all butts in the bilge keel 
itself as well as all butts in the bilge strake (Fig. 10). 
This also facilitates sound welding. Likewise bulwark 
plates can well be sniped or scalloped in way of butts in 
them and butts in the rail. Bulwark brackets should be 
sniped well in the clear of the gunwale. (Fig 11.) 

An objectionable concentration of welding results when 
a heavy deck fitting is located near the intersection of a 
deck seam with a deck butt. 

Sometimes butt welds are specified at T or corner 
joints where they are not needed for strength, and two 
fillet welds would cost less and contain less welding to 
cause distortion and shrinkage strains. When a butt 


Fig. 14—Guided Manual Cutting for Trimming Bulkheads to 
Fit Them to Decks 
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Fig. 15—Machine Gas Cutting to Insure Close Fit to Side 
hell 


weld is required because of the kind and magnitu 
the stress at a T-joint, only very small fillet weld 
usually specified (Fig. 12 (a)) to avoid a sharp 
effect in the corners. 

Tripping brackets, stiffeners, etc., should be he! 
the minimum actually needed, in the interests of « 
omy as well as the reduction of shrinkage. Trij 
brackets are sometimes provided at the end connect 
of beams when they are not needed to develop 
tinuity and they are not located in positions where th 
could contribute appreciably to resistance to racking 

If heavy built-up beams and girders are made in syn 
metrical shapes, such as an inverted T or an I shape 
rather than an L shape, then there is less need 
tripping brackets to prevent lateral deflection w 
tends to occur when the stress distribution is unsy! 
metrical. 


Fit-Up and Preparation of Edges for Welding 


Many of the difficulties experienced in welding result 
from fabrication errors and poor fit-up and the se\ 
forcing of parts to obtain a fit-up. This is partly due t 
inexperience and carelessness, and partly becaus 
failure to allow for the contraction of welding. 

An inaccurately prepared plate edge results 1 
wide a gap and excess weld metal in places, sometimes 
over a short length where the gas cutting operator car 
lessly gets considerably off the line of cut. The resul 
is a large local concentration of weld metal and its 
accompanying shrinkage. 

Sometimes a previously beveled edge for a wel 
groove is chipped in fitting (Fig. 12 (b)) so that the gr: 
is made narrower and the root face or “‘land’”’ mad: 
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Fig. 16—Accurately Guided and Controlled Manual Cutting 
as Used for Simultaneous Trimming and Beveling of Plate 
Edges in Fitting Side Shell Seams During Erection 


deep. If the groove is not chipped or gouged out to com- 
pensate for this, it is impossible to deposit an adequate 
root pass with good penetration. The simultaneous 
trimming of both edges for a seam, with both torches on 
the same machine, facilitates good fit-up (Fig. 13). 

For manual welding, many shipyards have now 
adopted the beveling of plates to a “feather edge’ 
(Fig. 12 (c)) to insure proper penetration. Of course, the 
weld shown in Fig. 12 (d) should not be tolerated at 
any place in the structural parts of a ship or in any part 
that is attached to structural parts. 

For trimming bulkhead during their regulation and 
fitting to decks, guided manual cutting (Fig. 14) pro- 
duces a satisfactory edge, although trimming with a 
gas cutting machine may be just as economical in the 
long run, or preferable in some cases. Where finish or 
accuracy iS very important, as in trimming the top of 
the sheer strake, or trimming a deck plate or inner 
bottom to obtain close fit-up to the side shell, machine 
cutting should be mandatory (Fig: 15). 

Manual cutting, accurately guided and controlled by 
devices such as the one shown in Fig. 16, has been found 
very satisfactory for producing uniform accurate grooves 
for seams in shell plating, where extra stock has been 
allowed for trimming during fitting. 

When poor fit-up results in too wide a groove, one edge 
can be built up first as shown in Fig. 12 (e), before the 
gap is bridged, thus preventing the shrinkage of the 
entire amount of weld metal to accumulate. If the 
backing strip is fillet welded in advance along both its 
edges, it must be thin enough that the heat of the root 
pass will penetrate through it and 
heat it enough that it can yield. It 
is well to just tack the strip in place 
lightly and remove it, if practicable, 
after the joint is welded, although a 
sound weld can be made on such 
backing strip. 

An excessive gap at a fillet weld re- 
quires excess welding and more shrink- 
age, to obtain the correct effective weld 
size, ““S” (Fig. 12 (f)). However, for 
manual welding, a substantially perfect 
fit-up as between a planed edge and a 
ground surface is not deemed ad- 
visable. A slight clearance before 


Welding Procedure and Sound Welds 


Research has shown that small gas pockets and slag 
inclusions, well scattered, do not lower the strength or 
affect the physical properties of a welded joint seriously. 
Slag layers and lack of fusion at the root of a butt weld, 
which result from poor access for making the root pass 
or failure to chip and clean out the root before welding 
from the opposite side, are more serious defects in an im- 
portant joint. Weld cracks, either interior or on the 
surface, and other surface defects like crater defects, 
pronounced undercutting and overlap are the most 
serious. All these can be eliminated by proper welding 
procedure and sequence. 

The choice of current values 
welding speeds depends not only upon thickness of 
material, type of joint and position of welding, but 
also upon the weldability of the material, as mentioned 
under Materials, and perhaps to some extent upon the 
direction in which shrinkage is most objectionable in any 
particular case. 

There seems to be general agreement that when trans 
verse shrinkage or angular distortion is the most objection 
able, a high rate of heat input is advisable, and 
electrodes and as high welding currents should be used 
as possible without detracting from the soundness of 
the weld, and without introducing so much concentrated 
heat that the material cannot maintain its shape locally. 

In the case of a corner joint or T-joint which is quite 
stiff in two directions, longitudinal shrinkage is more 
restrained. Under these circumstances smaller elec 
trodes and lower welding currents seem advisable. 

Step-back welding, and block welding, in the 
thick material, are quite well recognized as effective in 
reducing both transverse and longitudinal shrinkage 
strains. 

There is some controversy as to whether a single bevel 
groove or a V-groove (Fig. 12 (g) or (c)) is best for edge 
to-edge butt welds. The former involves less shrinkage 
but may require a more skilled welding operator. Ex- 
perience has shown that it is not advisable to bevel the 
edge of the flange of an important beam where a plate is 
to be welded to it (Fig. 12 (4)) unless very special care is 
taken to avoid defects or scars at the ends of the butt 
weld. It seems that the preparation shown in (Fig. 12 
(j)) is preferable. 

Vibration with an air hammer during welding has been 
used to some extent to relieve shrinkage stresses. It is 
evident that such a method would have to be controlled 
carefully to avoid excess movement of parts that might 
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welding provides a desirable allow- 
ance for shrinkage. 

In one of the general examples to be 
discussed later, the effects of poor fit-up 
and severe forcing will be illustrated. 
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Fig. 17—-Where There Are a Number of Details That Con- 
tribute to a Change in Stiffness of a Structure, Special Care 
Is Warranted to Avoid Local Stress Raisers or Defects, and 
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cause rupture while the weld metal is hot. 


Vibration or 
peening immediately after welding while the weld is 
still hot and plastic, and immediately after the removal 
of this slag, is perhaps favored most. 

Cold peening is no doubt actually used more than hot 


peening. It is well conceded that the root pass of a butt 
weld should not be peened for fear of rupturing the 
comparatively thin layer of metal. Some specifications 
prohibit peening of the last layer. The peening of this 
layer is usually not very effective in relieving shrinkage 
stress, anyway. Peening while the weld zone is cooling 
through the blue brittle range would seem to be danger- 
ous. There is no doubt that any peening operations 
call for careful control and supervision. Conditions 
arise now and then where the use of peening seems in- 
dispensable. However, many of these cases, such as 
locked-up pick-up welds in gaps left in butt-welded 
seams, or at places where defects have been removed, 
can be avoided by careful control of fitting, welding 
procedure and sequence. 


Combination of Unfavorable Conditions 


A good example of an especially critical area, where 
particular care should be exercised to maintain proper 
welding procedure and sequence, is shown in Fig. 17. 
This area is along the gunwale, just forward of the house 
front, and in way of the corners of a hatch, which corners 
are reinforced by heavy insert plates. Stress concentra- 
tions are encouraged further, at the gunwale, by a rather 
abrupt local change in stiffness resulting from fitting a 
heavy insert in the bulwark to reinforce it at a mooring 
ring. Also a bracket is fitted and welded to the bulwark, 
the gunwale and the deck stringer plate, at the end of 
mooring ring insert plate. The welding is concentrated 
further by a deck butt which meets the sheer strake at 
this same location. 

It is evident that a gap left unwelded at the outboard 
end of this deck butt, and welded later under restraint 
could very easily start a crack, and that if the longi- 
tudinal weld between the sheer strake and the deck 
stringer plate is carried past before the deck butt is 
completed, the restraint is very great. Also, a general 
area of high shrinkage may be set up if the deck butt is 
not back stepped or block welded. 

Another example will illustrate a combination of un 
favorable circumstances. In this one, which occurred 
at a bilge (Fig. 10) the floors of the double bottom had 
been cut loose from the bilge plate and heavy jacking 
and heating had been used to correct distortion that 
occurred during the laying up of the bilge plate to the 


1942 Electric Arc- 
Welding Developments 


By R.F. Wyer* 


N 1942, as in 1941, there were more notable develop- 

ments in the field of arc-welding operations than in 

new equipment or processes. Welding operators 
and supervisors deserve the praise of the industry for 
their almost incredibly effective performance in the 
battle of production. 


* Welding Engineer, General Electric Co. 
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ends of the floors, which were short of the molded lines 
Poor fit-up at the butts in the bilge plate at the san, 
general location contributed further to shrinkay 
stresses, at a place where the structure is quite stiff j; 
all directions. As the plating cooled after the heati; 
and jacking, a crack started near the C-D seam, som: 
distance from the nearest butt, and the crack extended 
transversely across the D-strake and about one foot int 
the C-strake. 


Conclusion 


Most naval architects and shipbuilders are like| 
well aware of many of the fundamental principles that 
have been stated in this paper. However, welding is 
comparatively new to many individuals now engaged in 
welded construction. Those engaged in welded con 
struction and design, other than in the field of marine 
construction, have had to be reminded of some of thes. 
features from time to time, to keep out of trouble. 

It is, perhaps, unfortunate that some of the most 
important dictates of good welding practice often can be 
violated with impunity. When one “gets by with it 
this tends to foster carelessness and disregard; and one 
can never predict whether trouble will result from such 
disregard. Fortunately, most cracks occur during 
construction. Experience indicates that residual stresses 
in any structure are ironed out and disappear during 
service, through the action of mechanical stress relief, 
and that there is no need for apprehension regarding 
the many welded ships that have already gone to sea. 

One of the most important dictates of good control in 
welding is that adequate, written instructions, in suffi 
cient detail and well illustrated, be provided to the 
welding supervisors by the welding foreman or super 
intendent to insure that they understand the welding 
procedures and sequences that are to be followed for 
each part of the ship. 

At times like the present, when the services of in 
experienced workmen must be utilized, when super 
vision is perhaps spread more thinly and speed of pr 
duction is all important, the practicability of adequate 
control of welding might be questioned, if it were not for 
the mitigating circumstance that most of the welding does 
not affect the integrity of the structure as a whol 
Also, most of the welding is done under such conditions 
that it is not difficult to control. 

When one considers the tremendous volume of welded 
shipbuilding, the amount of trouble that has been 
experienced is relatively small. However, it is the duty 
of everyone engaged in the program to see that his part 
is done conscientiously 


The enormous expansion in the use of are welding was 
aided in a large measure by the conservation activity 0! 
operating men which resulted in savings of electrode, 


time, electric power and equipment. These savings con 
tributed to greater production of war tools just as surely 
as did expanded production facilities. 

For example, many plants instituted intensive cam 
paigns to reduce waste in electrode stubs, some adopting 
the plan of checking returned stubs for number and 
length before issuing new electrodes from the stock roo! 
By this means, production per pound of electrode co: 
sumed was increased as much as 20°. 

Stress was placed on the importance of good fit-up ol 
joints in conserving deposited metal, and of proper ad- 
justment of welding current and are voltage to redu 
(Continued on page 245) 
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Welding Metal Bed Springs 


By E. H. Atkinson' 


HE object of this paper is to show how a manu 

facturer of metal beds and bed springs when de- 

prived by war demands of his conventional hot- 
rolled steel shapes turned to an arc-welded design using 
shapes that he could obtain and thereby continued opera- 
tion of his plant. 

To appreciate the necessity of change let us look back 
toearly 1941. Most of the world was at war or was pre- 
paring for war. With the lease-lend program in full 
swing, and with the National Defense program building 
army camps, warehouses and numerous defense indus- 
tries, manufacturers of civilian goods made of steel be- 
gan to feel the pinch of steel shortages during the middle 
of the first quarter of 1941. Before the end of the first 
quarter the steel mills were refusing orders for material 
not going into defense work. The last hot-rolled shapes 
this manufacturer received were ordered in February 
1941 and were delivered in November 1941. So to con- 
tinue the making of metal beds and springs it was neces- 
sary to change to some material that was obtainable. 

The large steel mill which had been the sole source of 
supply for several years was by then engaged in rolling 
tin-plate stock and shell stock. At the end of the hot 
rolling of this stock, and before the cold rolling, the edges 
of the sheets had to be trimmed to cut away the edges 
which were laminated and checked, that is, the sheet 
had to be squared back to good solid stock perfect in 
structure. These trimmings were waste and had no 
value other than scrap to be remelted. The Government 
was and still is (May 1942) permitting the sale of this ma- 
terial for non-war work. 

But to work this material into metal beds and springs, 
the customary method of manufacture had to be aban 
doned and a welded design was the answer to the prob- 
lem. 

In the summer of 1941 we began to run out of the 
regular angle-iron side rails for metal beds, and also the 

* Third Prize Award paper in the Fl Furniture and Fixtures Division of 
the 1940-42 Industrial Progress Award Program sponsored by the James F 
Lincoln Arc Welding Foundation, Cleveland, Ohio. The award papers showed 
a possible Saving of $1,825,000, including 7,000,000 tons of steel and 153,006 


000 man-hours of labor available by application of arc welding 
t Mechanical Engineer, Fulton Metal Bed Mfg. Co., Atlanta, Ga 
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Fig. 1—Standard Bed Side Rail 
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Fig. 2—Sketch Showing How Standard Side Rail Is Attached 
to Bed Lock 


slatted steel bases for bed springs. So, we set out to 
make bed side rails and spring bases from the steel mill 
scrap. 

First let us consider the bed side rails. The bed side 
rail is that part of the bed which extends from the lock 
on the head of the bed to the lock on the foot of the bed. 
The two rails hold the head and foot of the bed in firm 
upright positions and also provides a support for the bed 
springs. The standard metal bed side rails are made of 
1'/o- K 23/s- XK 7/g-in. hot-rolled rail-grade steel angles. 
The short leg of the angle is notched on each end (to 
clear the rivets that hold the locks to the bed posts) and 
shoulder head rivets are riveted in the long leg of the 
angle near each end of the rail (shown in Fig. 1). These 
rivets fit into the bed locks on the head and foot posts 
as shown in Fig. 2. 

The steel mills had the necessary equipment for cut 
ting the trimmings to size and could then cold form them 
into various shapes. (These shapes limited, of course, to 
what equipment and rolls on hand as the mills could 
not increase their facilities for non-war work.) Had the 
trimmings been of sufficient thickness a 1'/o- K 2°/s-in. 
angle (the same leg dimensions as the standard bed rail) 
could have been formed and this substituted for the 
standard hot-rolled angle, but the available stock was so 
thin, an angle made of it did not have sufficient strength 
and would bend to the floor when used as a bed side rail. 
However, the steel mill did have rolls for shaping the 
metal in the shape shown in Fig. 3. Being a box sec 
tion, this section had plenty of strength, but no place to 
fasten the necessary shoulder head rivet. To overcome 
this the rivet was riveted into a flat plate of the same 
scrap steel and electric welded to the box shape lo 
allow clearance for the rivets holding the lock to the post, 
the welded-on plate was allowed to project past the ends 
of the box section. One end of the completed rail is 
shown in Fig. 4. 
































This new bed rail was approximately the same weight 
as the standard rail. It was nice looking, satisfying to 


the trade, and was stronger than the standard hot roll Kesis ine 
angle. weld—> /4/ 
Before going into the cost let us consider the changes 
in the spring bases and carry the two costs along to if ra de 
gether. Wf 
The standard spring base for steel base coil springs ( 
(the same base is used throughout the entire country 


with only very minor changes) consists of a l'/;- X 
l'/s- XX 7/es-in. angle bent to form a continuous frame 
and usually resistance welded. For a standard double 
bed this frame is approximately 52 in. wide and 6 ft. 
long. Eight or nine 52-in. cross slats are riveted in form 
ing a slatted steel base upon which to fasten the coils. 
The cross slats are usually ‘/s- X 1-in. hot-rolled rail 
grade steel bands, twisted at each end so that the 1-in. 
side of the band is vertical. Figure 5 is a sketch of the 
standard frame. 





Fig. 5—Sketch Showing Standard Spring Frame with Only One 
of Eight or Nine Cross Slats 





placed. However, this extra strength did not have 
particular value to the manufacturer in that the stan 
ard design was strong enough for the purpose. In using 
angles of the trimmings in place of the regular flats in th 
spring bottoms, and in using the box section side rail 1 
place of the regular angle, many more square inches of 
material was used in the welded design, but with this n 
terial only one-half as thick as the regular shapes, th 
total weight for the side rails were the same for both ck 
signs, while the spring base was slightly heavier than th: 
standard. The scrap steel was a mild steel having 
Ave wild higher base price than rail grade steel and by the time 
PA the cost for cold forming these trimmings into t 
4 } Shapes necessary to get the required strength, the m 
terial costs for both items was higher than the standar 
To cover the cost increases the manufacturer had to 
25 cents to the selling prices of the beds (20 cents 
Y f7, tional material cost, 5 cents additional labor) and to t 
#, ' ig selling prices of springs 50 cents was added (40 cent 
AF LA TA bf y additional material, 10 cents additional labor). Ever 
wt! \ \ ; with these increased prices, the manufacturer could n 
\ * supply the demand in that competitive manufacturer 
>>, \\ \' were ceasing production for lack of their standar 
7 yi shapes. Of course, these welded designs will be aba 


Fig. 3—Sketch of Shape 
of Section Available 
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Fig. 4—Sketch Showing One End of Completed Side Rail Using 
Box-Shape Section 
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When the hot-rolled shapes were no longer available, 
and we started to design to use the trimmings, we found 
that the trimmings shaped into a 1'/y- X 1'/«-in. angle 
was sufficiently strong for the one-piece continuous 
frame, but that the same trimmings cut into strips | 
in. wide and used for cross slats like the standard '/,;- X 
1-in. hot-rolled bands did not have the necessary strength 
to resist bending. We had the trimmings shaped into 
1'/,- & 1'/,y-in. angles which, of course, would resist a 
large bending moment. These angles were then placed in 
crossways of the continuous frame and welded in place 
(see Fig. 6). (NOTE: a cross angle made of the trim- 
mings | X '/: in. would have had sufficient strength, 
but the steel mill only had rolls available for rolling 
angles |'/, X 1'/, in. or larger. Conditions were such 
that you had to take what you could get and not what 
you wanted, or do without.) Fig. 6—Sketch of Spring Base Made of Trimmings Shaped «s 


The welded side rails and the welded spring bases were Angles. Sketch Shows Only One Angle Cross Slat Instead of 
both stronger than the standard design which they re- Eight or Nine Required 
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done’ when the steel mills resume normal production, 
but for the present it is letting this manufacturer con- 
tinue production of a vitally necessary commodity that is 
largely into defense centers for civilian workers. 

he same time the manufacturer is keeping his plant 
eration, keeping his old customers supplied with 
handise, and keeping his employees at work. There 
economy at 25¢ and 50¢ an item higher prices, but 

the demand cannot be met even at the higher 
prices would there be economy in letting the plant and 
the employees stand idle for lack of standard steel 


shapes? 


The changes to the two welded designs were carried 
on in the plant with the employees and equipment al 
ready on hand. Of course, jigs were made for both the 
side rails and the spring bases so that the individual 
pieces could quickly be placed in the proper positions 
and held there positioned for the easiest welding. Two 
jigs for each item were made so that one man could load 
and unload for the welder. 

After getting our jigs made we were able to hold up 
normal production of 375 beds per week and 475 bed 
springs per week, and the steel mill accumulated much 
more trimmings than we could use. 


All-Welded Liberty Ship Construction 
at Delta Shipbuilding Company, Inc., 
~ New Orleans, La. 


By E. B. Williams’ 


AST June when I was asked to speak at this meet 
ing I consented to do so, but was unable to name 

a definite subject. At that time the Delta Ship- 
building Company, in New Orleans, was just getting 
started. To be sure, we had built and delivered a couple 
of ships, the first two. But we were still feeling our way, 
developing an organization and working out many pro- 
duction problems. The picture today is quite different 


We delivered a ship the other day in just seventy-one 


71) days. This ship, our twenty-third (23rd) to date, 
was built in less than one-third ('/;) the time consumed 
on the first one. 

[t, therefore, led me to decide to discuss with you this 
evening a somewhat broader subject than the purely 
technical aspects of welded shipbuilding. Let me tell 
you briefly the story of Delta, the conception of the ship 
yard, its layout, the type of ship we are building, some 
of the problems, of which there have been many, and 
something of the welding of these ships. 

About two years ago a group of people in New Or- 
leans approached the government with a proposition of 
building a new shipyard at that city. This group, hav- 
ing organized the Louisiana Shipyards, Inc., convinced 
the Maritime Commission that New Orleans, with its 
mild climate, fairly adequate housing, abundant though 
inexperienced labor and an important seaport, was a good 
location. There remained, however, the problem of the 
design of the shipyard and the actual ship construction. 
About the same time The American Ship Building Com 
pany of this city was having a series of talks with the 
Commission to consider the possibility of building a 
shipyard on the coast and, to make a long story short, the 
two organizations were brought together by the Mari- 
time Commission and The American Ship Building Com- 
pany organized a wholly owned subsidiary, known as 
the Delta Shipbuilding Company, Inc. Louisiana 
would build the shipyard, with the aid of Delta’s engi- 
heering advice and then Delta would take over the yard 
and build the ships. 

[ shall never forget my first visit to the shipyard site 
4 year ago last April to witness the driving of the first 
piles. It was like sticking a fork into mashed potatoes. 


: Presented at December 9th Meeting, Cleveland, Section, A.W.S. 
Vice-President, Delta Shipbuilding Company, Inc., New Orleans, La 


One light blow and the hammer rode the pile right down 
to the surface of the ground. My first reaction was that 
someone had made a terrible mistake and that we had 
better call the whole thing off before going any further 
We were assured, however, that the engineers were well 
acquainted with the soil conditions and that there was no 
cause for alarm. For the information of those who have 
never been in this part of the country I might add, by 
way of explanation, that New Orleans is situated on the 
Mississippi River Delta. The land is very low, actually 
below the level of the river. There is a dry crust of heavy 
clay soil on the surface, below which is mud to a rather 
indeterminate depth. Some of the 60-ft. piles may have 
reached the bottom, finding a strata of sand or shell, but 
most of them carry their load by friction alone. The 
shipyard is supported by this piling, and they number 
something like 30,000. The building berths themselves 
and some of the buildings required a concrete slab over 
the piling to tie them together, since they are capable of a 
vertical load only. 

The shipyard is located on the Industrial Canal, which 
connects the Mississippi River with Lake Pontchartrain. 
Lake Pontchartrain is connected with the Gulf of Mexico. 
and there is comparatively little fluctuation. At the 
river end of the canal there is a lock to take care of the 
variation in the level of the river, which at times is more 
than 20 ft. above the canal. The Industrial Canal 1s, 
of course, an artificial waterway and is of sufficient size to 
accommodate ordinary merchant ships. It was built to 
induce manufacturing plants to locate in New Orleans. 
The shipyard is arranged around two slips which were 
dredged at 45° from the direction of the canal. One slip 
is about 2000 ft. long by 200 ft. wide and the other 
about 1500 ft. by 210 ft. Approximately 150 acres com 
prise the shipyard. The building berths are arranged on 
either side of the longer slip, there being three (4) on one 
side and four (4) on the other. Another berth is around 
the corner on the face of the canal, making eight (8) ways 
in all. The vessels are launched sideways into the water. 

The arrangement of the shipyard is unique in that each 
way is a complete unit. Material is fed into the Layout 
and Welded Assembly Shop from storage. Here it 1s 
flame-cut to size and with the required joint preparation, 
assembled into sections, welded and transferred alongside 
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the ways to be later erected. At the head of each group 
of ways, one on each side of the slip, are two (2) Slab and 
Shipyard Machinery Buildings. These two (2) units 
supply all the ways with such material as may require 
rolling, or forming, or any furnace work. Certain small 
parts are also made in these shops. We also have a 
separate unit for making side-shell assemblies, which I 
will mention later. Another separate unit is for the con 
struction of masts. Otherwise, practically everything 
feeds laterally through the Assembly Shop at each way. 

This arrangement has a number of advantages. In the 
first place the shipyard could be reduced in size without 
materially affecting the efficiency. There are eight (8) 
units, any or all of which may be in operation. Another 
advantage of this arrangement is the competitive possi 
bility, one shipway with another. We have a much 
coveted pennant, which moves from one shop to another, 
as recognition of a speed record. 
pennant for the ways. 

After the ships are launched they are moved to the 
other slip for completion. On one side of this slip we 
have a building 640 ft. long by 126 ft. wide. This build- 
ing is the Machine Shop, Boiler Shop, Pipe Shop, Elec- 
tric Shop and Joiner Shop, all under one roof. 
the slip is a gantry track with two 
cranes. 


We have a similar 


Alongside 
(2) 50-ton gantry 
After launching, each ship is spotted along the 
gantry side in any one of three (3) positions for the in 
stallation of main engines and certain other heavy lifts. 
The ship then moves across the slip where there is loco- 
motive crane service only, and finally finds its position 
at the canal entrance, where the dock trialis held. After 
the dock trial the ship proceeds on the sea trial, just 
prior to delivery. 

The building berths are serviced by gantry cranes 
having a capacity of from 15 to 40 tons, depending upon 
the radius. This capacity is somewhat inadequate, but 
it was necessary for us to take what was available in the 
shortest time. There are about ten (10) miles of rail 
road track throughout the yard and we are well supplied 
with locomotive cranes, flat cars and locomotives. We 
also have hard surfaced roads and a fleet of trucks for 
the rapid dispatch of materials throughout the yard. 

There are numerous storerooms, large and small, and a 
well-regulated system of handling ship materials. | 
won't go into such details at this meeting nor will I more 
than mention our two (2) cafeterias, two (2) large mess- 





Inverted Deck House Being Righted and Mounted on Board Hull 
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Inverted Inner Bottom Sections Being Transferred to the Ways 


halls, numerous food service stations, oxygen and acety] 
ene pipe line service throughout the yard, hospital and 
first aid stations, locker-rooms, yard offices, miscellan¢ 
ous shops, clock houses, fire station, police headquarters, 
etc. We have two (2) parking lots which would remind 
you of a Sunday double-header at the Municipal Stadium 
During the summer of 1941 we were confronted wit! 
almost every conceivable obstacle. It was necessary to 
make immediate decisions, and there were many sub 
stitutions due to the material situation. We find our 
selves handicapped to some extent today, but the job : 
going ahead and there have been comparatively few r 
grets. When it was found impossible to obtain steel 
columns for the buildings we resorted to reinforced co 
crete. When fireproof construction materials becam 
impossible to get we resorted to wood. On September: 
Sth the first shop was completed, and with a simple cer: 
mony we laid out and burned the first plate for ship co 
struction. On October |, 1941, we laid the keel of Hull 
No. 1. That ship was launched on the 28th of Marcl 
1942, and was delivered on the 3lst of May. As other 
units of the yard were completed, additional keels wer 


laid and before the year is over we will have launched 30) 


ships, all but one or two of which will be delivered 

Due to conditions beyond our control we were about 
three (3) months late in getting the shipyard into opera 
tion. High water records were broken. We wet 
deluged with rain. On several occasions the site was 
completely flooded. Contractors were late. The heat 
was intensive, not to mention the mosquitoes. Never 
theless, we did get started and our progress has bee 
little short of phenomenal. When we started we had 
contracted to build twenty-five (25) ships by the middl 
of 1943. We will actually build thirty (30) ships by 
end of 1942, and considering the progress on the ways 
this figure is nearer thirty-five (35) ships. I do not sa\ 
this boastfully, except for the shipbuilding industry as 
whole throughout the country. Other shipyards ha 
done just as well under conditions just as bad. The per 
formance of the shipbuilding industry throughout th 
country has been astonishing. 

The nucleus of our organization was drawn from ou! 
several plants here on the Great Lakes. I could almost 
count them all on the fingers of my two hands. At th 
time we laid the first keel we had about 500 employees 
By the end of the year we had about 2300. At the end 
of June, this year, our employment had risen to abo 
12,500 and at this date it is about 16,000. Most of the 
people came from the city of New Orleans, perhaps 15 
came from the surrounding territory, and not more th 


1%, and probably about '/2 of 1%, had had any previous 


shipbuilding experience. They were hired in the raw 
and trained as the work progressed. Shop No. 1 wa 
really a training school and the employment in this sh 
was turned over again and again. State and Feder 
welding schools have been established throughout t! 
state and the courses usually cover about 12 weeks’ trai 
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ing,0 hours per day. Graduates of these schools were put 
to work on tacking and unimportant welding to become 
familiar with our requirements. The American Bureau 
ff Shipping cooperated most fully, by permitting non 
certified welders to do unimportant work, and then 
permitted downhand, vertical and overhead welding as 
the men demonstrated their ability to perform. Later 
when experience had been gained the men were given the 
\.B.S. test and were eventually certified. The local 
schools were very helpful by establishing courses in ship 
fitting, blueprint reading, etc., and the men took advan 
tage of these courses during off hours. Tulane Univer- 
sity also set up short courses in Naval Architecture and 
Marine Engineering. Later on our foreman conducted 
jasses at the city schools. We also started a welding 
school to complete the primary training our welders had 
had 

The Engineering Department started from scratch 
along with the others. Some of the men had had college 
training and some had had engineering experience 1n 
other lines. Previous shipyard experience was practic 
ally lacking. However, under the excellent guidance of 
ur Chief Engineer this department has developed to a 
point where I would stack it up against any other similar 
organization. Out of this department comes all plan 
ning, material requisitions, reporting, tests and trials 
and, of course, plans and plan alterations, of which there 
have been a great many. We maintain about thirty (30) 
blueprint files throughout the yard. 

As to the ships themselves, the original design was 
juite simple, but the plans were most complete. The 
lesigners attempted to cover every detail and even went 
so far as to build a complete model of the machinery 
space, including the hull structure, units of machinery, 
pipe, fittings, valves, even down to lights and wiring, 
hand rails—everything, so that the plans would be com 
plete, with bills of material down to the last nut and bolt 
[his was done in New York by the firm of Gibbs & Cox, 
Inc., Naval Architects and Marine Engineers. Several 
hundred men were employed on the design alone, and, in 
addition, they took off most of the material and placed 
ders with manufacturers throughout the country 
Since then there have been many alterations. Crews 
juarters have been rearranged, deck houses have bee: 
enlarged, armament has been in- 
reased, many defense features have 
been added, life saving features have 
been extended and other alterat‘ons 
have been made as a result of the 
operating experience of the first few 
vessels. Many alterations have been 
made due to shortages in certain ma 
terials, requiring substitutions. In ad 
dition to all of these, there have been 
numerous changes initiated by our 
selves in the interests of accelerated 
production and reduced labor hours. 


A Liberty ship has the following 
principal dimensions 


Length overall 
141 ft. 6 in. 

Length betwee perpendiculars 
116 ft. O in. 

Breadth molded 
56 ft. 10°/, in. 

Depth molded to upper deck 
37 ft. 4 in. 

Draft loaded 
27 ft. 8 in. 

Deadweight approximately 
10,500 tons 


The vessel has a raked stem and a cruiser stern and a 
continuous upper and second deck. There are five 
main cargo holds. Propulsion is by means of a single 
screw, steam-reciprocating engine. Accommodations 
are provided for a normal crew of 49 men, plus a gun 
crew of about 30 men. The reciprocating engine was 
chosen as an emergency measure so as to employ rela 
tively unused manufacturing facilities and not over 
burden the turbine builders. 

In the hull design, considerable latitude was offered 
the several shipyards. Some elected to rivet the frames, 
others chose riveted seams. Some wanted riveted seams 
with welded frames. There were several combinations 
We decided on a 100% welded ship. There are good 
reasons in some yards for a certain amount of riveting 
Their equipment and organization are set up that way 
With us, we could build the yard to suit the ship and there 
was no organization, so why complicate a practically all 
welded hull with a little riveting? 

Welding as applied to shipbuilding is still very new 
and the process will undoubtedly advance a great deal 
in the years to come. How far has it come to date? It 
has completely revolutionized the industry in a matter of 
less than ten years. Welded ships are stronger, lighter, 
faster and cheaper to build and maintain, and better in 
all respects. How far willit go? I don’t know. Where 
a few years ago ships were all-riveted, they are now all 
welded. A few yards are still riveting this or that, sim 
ply because they are better equipped for riveting and 
possibly reluctant to make the complete changeover, but 
the new yards are welding practically 100% As a 
method there isn't much further to go. As to the means 
of using this method or tool or process, we have only 
started. We know this much: The many steel plates 
and shapes which make up a ship are more effectively 
joined together by welding than by riveting. That 
question has been fully answered and the matter closed 
We also know enough about welding in ship constru 
tion to produce a good job. But there are many un 
answered questions. Welded ship design is still som 
what crude and is restricted to a considerable extent by 
the necessity of using available structural shapes. Then 
there are questions of welding sequence, shrinkage and 


production methods Phere is also the question of a.-« 


Inner Bottom and Other Sections Stored Alongside the Ways Ready for the Next Hul 
Note That Inner Bottom Piping Is Already Installed 
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power vs. d.-c., automatic welding vs. manual, this type 
of machine and-that. 

Yes, there are many unanswered questions, and for the 
duration they may remain unanswered. In times like 
these we must carefully choose our course and then hold 
to it as closely as possible. But with so tremendous a 
program we can’t help but learn and advance even 
though we are thinking mainly in terms of production. 

At this point I should like to make a statement which 
has been on my mind for a long time, and which, com- 
paratively, few people. realize. A year ago many of the 
shipyards were just getting started, and they were faced 
with a construction program in merchant shipping such 
as the world had never known. The Government 
wanted 8,000,000 tons of new construction in 1942 and 
16,000,000 tons in 1943. The first year is almost over 
and as Admiral Howard L. Vickery has recently stated, 
the goal will be reached. Without close cooperation be 
tween the shipyards and the Maritime Commission the 
job could never have been done. Without aggressive 
and wise management on the part of the shipyards we 
would have been unsuccessful. Without the splendid 
spirit and determination on the part of the men building 
the ships we would have missed the goal. There has 
been another factor, however, in the success of the pro- 
gram which, to my mind, prepared the ground work so 
that the rest of us could go ahead. Long before the war, 
and, before any of us had any conception of what was 
coming, the American Bureau of Shipping gave its ap- 
proval to the all-welded ship. The very problems of 
welded construction made prefabrication necessary and, 
as we all know, prefabrication has been the secret of 
today’s production records. The foresightedness and 
wise guidance of the Bureau stems mainly from our 
own First Vice-President of this Society and Chairman 
of the Committee on Welding in Marine Construction, 
Mr. David Arnott, who, of course, was backed by the 
President and other executive officers of the American 
Bureau, and supported by his able Assistant, Mr. J. Lyell 
Wilson, and his staff. Mr. Arnott has recently presented 
a paper before The Society of Naval Architects and 
Marine Engineers at its annual meeting in New York 
on the 13th of November, this year. This paper, “Some 
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One of the Many Broadside Launchings at the Delta Shipbuilding Co., Inc. 
About Fifteen (15) Days After Launching 
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Vessels Are Ready for Service 


Observations on Ship Welding,’’* covers in an exceller 
manner the progress of the year in ship welding through 
out the country. I recommend this paper to each 
you, whether you have any particular interest in shi 
building or not. 
amplify Mr. Arnott’s paper, but merely to bring you 
little closer, perhaps, to ship welding, by confining 
remarks to our experience at the Delta yard. 

To get back to our subject, Delta elected to weld 1()()' 
The shell plating was first welded in place using the 
tomary shift of butts. Channel frames were used 
holes were punched at about 18-in. centers for bolting 
These holes were later plug-welded. 
round of ships was built, it was decided to line up th 





It is not within my comprehension to 


After the first 


three strakes of side shell plating so that the butts would 


come together, and to prefabricate the panels 30 ft. | 
with the side frames attached thereto. We still retair 


the shell flange of the frames, which are continuously 


welded heel and toe. The two shell seams in the 
sembly are Unionmelt welded. The service holes hav 
of course, disappeared. 

There have been numerous changes in the welding « 
tails which have been brought about by our experienc: 


These changes have been made in the interest of increased 


} 


production and to use automatic welding to the greatest 


advantage. In deciding on any welding detail there ar 
several important factors to be considered. 


is the joint preparation itself, and then the fit-up. Ther 


we have the question of whether it can be automatically 
welded and finally there is the question of time and labor 


hours. 
others. 
butts of the bottom shell. 
assembled individually on the ways, tacked together a 
then welded. We went through somewhat of an evolu 
tion in developing the welding detail. The obvious jou 
would be a double “V”’ 
using a minimum amount of weld metal. After tryin 


Any one of these factors might upset all the 


First, there 


r 


To cite an example let us take the seams and 
In our yard these plates are 


} 


iu 


manually welded and, of course, 


7Q 


several types of joint we finally adopted a single 
with the thickness of the plate at the root about */1¢ 10 
This is a 45° “V” so that a manual bead using speed 


rod may first be laid in the root. This bead is tl 


* Published in the Feb., 1943 issue of Tuk WELDING JOURNAL. 
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followed up by a single Unionmelt pass. After this is 
completed the root is chipped out from below and there 
are one or two overhead manual passes. 

[ mention this example merely to point out that the 
designer of welded construction must temper his design 
with considerations involving time, labor hours and con- 
struction problems generally. In welded construction 
it is necessary for him to get into the job from all angles. 
Welded construction should start with the design, but 
that design cannot become stereotyped as in the case of 
riveted construction. 

The welding sequence being followed at Delta is, in 
general, similar to that followed in other shipyards. 
Starting with the bottom plating we weld port and star- 
board seams together, then tack the butts and additional 
seams, working from amidships outward and fore and 
aft simultaneously. We do not cross a butt until the 
butt itself has been welded, and we are always careful to 
weld both sides at the same time. 

After the bottom shell has been welded amidships, 
inner bottom sections are put in place, regulated and 
welded. Each inner bottom section is a unit the full 
width of the ship and about 20 ft. in length. It is pre- 
fabricated in the shop on the welding grids. The in 
verted plates are Unionmelt welded, and the vertical 
floors and longitudinals are fitted and welded thereto. 
[he operation involves horizontal, vertical and down 
hand welding, and machine welding, but no overhead. 
As each section is assembled the inner bottom piping is 
installed. Finally the section is turned right side up and 
another machine weld is made on the plate seams. 
Following the inner bottom, bulkheads and side shell 
sections are erected. Deck sections are then fitted and 
gradually the vessel takes shape. The welding follows 
erection as closely as possible, gradually terminating at 
the ends of the vessel, which are welded before the stern 
frame is bored for the tail shaft. 

To give you a better idea of the construction of one of 
these ships let me trace the erection week by week from 
the day the keel is laid. During the first week about 
1200 tons are erected, including the bottom plating, in 
ner bottom sections, bulkheads 68, 88, 108 and 116, 
settling tanks, bilge plates, second deck and side shell 
from about frame 68 to 116 and also the shaft tunnel. 
During the second week about 400 tons are added, includ- 
ing second deck, additional bulkheads, shell panels and 
stern frame. Another 400 tons are added during the 
third week, including the upper shell, upper deck amid- 
ships, hatch coamings 2, 3 and 4, bow sections, boilers 
and some auxiliaries. During the fourth week the re- 
maining upper shell is fitted and decks at the ends, the 
stern section and some of the deck houses. During the 
fifth week erection is practically completed, including 


1942 Electric Arc-Welding 


Developments 
(Continued from page 238) 


spatter loss. The skill and cooperation of welding 
operators in avoiding oversized fillets and excessive 
reinforcement helped still further in saving electrodes. 
Savings in time were accomplished by the use of 
larger electrodes where practical; in many cases such 
use of larger electrodes resulted in an increase in pro- 
duction per hour of as much as 33%. This trend also 
helped to alleviate the electrode shortage by making 
possible the production of greater tonnages of electrodes 
with existing production facilities. Higher duty factors 
through the reduction of electrode-changing time further 
contributed to increased production. 
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deck houses which are, of course, constructed on the 
grids. During the sixth week deck machinery, fittings, 
bulwarks and miscellaneous items are installed, and the 
hull is prepared for launching. Owing to the limited 
crane capacity, the main engine cannot be installed on the 
ways. We do, however, install most of the auxiliaries. 
Plastic armor, magnesite flooring and other items are 
installed before launching. 

According to our present schedule, which will prob 
ably be reduced before long, a ship is ready for launch 
ing in 44 days. In another 15 days the ship is delivered, 
making a total of 59 days. In the outfitting basin we 
install the main engine, shafting, etc. Welding is also 
completed here, and any necessary shrinking, also joiner 
work and general outfitting. There is a dock trail at 
the yard and on the following day a sea trail. 

At the present time about 40% of the welding on one 
of our ships is done in the shops or on outside welding 
grids. This percentage will, undoubtedly, increase until 
probably more than half the welding will be completed 
away from the ways. The total welding on any one ship 
amounts to approximately 207,000 ft., of which about 
41,500 ft. are done by the Unionmelt process. The 
above figures are approximate only and, of course 
represent completed welds, and not the welding of in- 
dividual passes. 

My few remarks this evening have not been very tech 
nical, but for the past year and a half I have been getting 
farther and farther away from the technical side of weld 
ing. In fact, I am becoming somewhat fearful of being 
able to even discuss it intelligently. If any of you have 
been expecting a technical discourse I am sorry that you 
have been disappointed. We are not all of us shipbuild 
ers here tonight, but beyond any doubt we are all tied 
into this war effort in one way or another. This organi 
zation meets together periodically to listen to the expert 
ences of others and to discuss freely all welding matters 
If I may emphasize any one thought to leave with you it 
is this: Welding is a proposition which requires team 
work. The design is one important factor, the actual 
welding is another of equal importance. Most impor 
tant of all is that both of these factors get together be 
fore the weld is made. 

Since this paper was written there has been a further 
reduction in the time required to construct the hulls on 
the ways ready for launching. We are now averaging 40 
days on the ways and another 4 or 5 days will soon be 
saved. Material shortages are now interfering with con- 
struction, but it is hoped that this bottleneck will soon 
be eliminated. With materials available in ample time 
to permit proper scheduling of the work, the 30-day ship 
is well within reach. 

Power was conserved through the more efficient use 
of welding machines and through the greatly increased 
use of a.-c. welders with a consequent reduction not only 
in the energy consumed but in the copper wire and other 
facilities required to deliver the energy. The latter 
reduction was augmented by improved arc-welding load 
power factor through the use of capacitors built in or 
attached to arc-welding equipment. A further part in 
conservation was played by increased stress on the 
maintenance of arc-welding equipment and accesories 

Among the outstanding developments in 1942 were 
the employment of women as arc-welding operators and 
the use of improved methods for the mass training of 
enormous numbers of new operators. The latter effort 
was marked not only by the establishment of fully 
equipped welding schools by individual fabricators, but 
(Continued on page 261) 
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Panel Discussion—War 
Production Committee, 
Philadelphia Section, 
American Welding 
Society 


Reported by H. Carey Boss! 


Conservation of Electrodes, Oxygen, 
Acetylene and Power in Welding 


HE meeting was opened by the chairman, Mr. 

Harry W. Pierce, New York Shipbuilding Corp., 

at 8:00 P.M. with a brief review of the purpose of 
this panel which is intended to offer as much information 
as possible to the foremen and supervisors of small 
shops and plants to whom the most current develop- 
ments in engineering are not immediately accessible and 
to find out whether or not such discussions can be of suf- 
ficient interest to warrant additional panels of a similar 
nature. At the same time, the chairman announced that 
inasmuch as this discussion was being held on the night of 
the AMERICAN WELDING Soclety’s usual meeting, the 
January meeting on “Welding in Aircraft Construc- 
tion” has been postponed until later in the spring. 

With this introduction, the discussion proceeded in the 
following manner with each of the Panel Members 
speaking briefly on the topic assigned, primarily to arouse 
general discussion from the floor in the form of questions 
or suggestions which may be of general interest. 


Mr. K. W. Ostrom, Arcos Corp., recently with Welding 


Section, WPB, “Facts and Figures on Welding 
Materials.”’ 


The production of arc-welding electrodes reached about 
50,000,000 Ib. during the month of October 1942. This is 
expected to reach an average monthly figure of 100,000,- 
000 during the current year. The WPB is basing its 
figures on electrode requirements upon the amount of 
steel manufactured and available for welding. 

The WPB has made a survey of resistance-welding 
machines of standard designs and models and, if con- 
tacted, can ordinarily provide those desiring such equip- 
ment with standard used machines. New machines are 
being produced at a good rate but the equipment neces- 
sary for control is momentarily holding up the output. 


Mr. G. R. Johnson, Manager, Philadelphia District, 
Lincoln Electric Co., ‘Electrode Conservation.”’ 


There are two basic ideas to be followed in arriving at 
the necessary economy in welding. These are: (1) de- 
sign, and (2) procedure. Factors entering into design 
include selection of proper type of joint, type of elec- 
trode, position of welding, and use of largest size elec- 
trodes possible. The principal bottleneck in the manu- 
facture of electrodes is the coating process rather than 
the actual metal electrode itself. Accordingly, twice as 
much weight in electrodes may be used by employing 
'/, in. size instead of '/s in. since the number of elec- 


* Held Monday Evening, January 18 
Philadelphia, Pa 
Philadelphia Section, A.W.S 


1943, in the Crystal Room. Broad 
wood Hotel 


t Secretary 
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trodes in 2 tons of the former size is the same as in 
of the '/s in., thus requiring the same amount of tim 
and equipment in coating operations. 


l ton 


Mr. H. R. Salisbury, Manager, Philadelphia District 
Air Reduction Sales Co., “Reduction of Waste oj 
Oxygen and Acetylene.” 


In supplying gases, there are two main considerations 
reducing and compressing the gas, and obtaining cylin 
ders or other containers. The latter is of more impor 
tance at the moment since the Army and Navy are taking 
the full output of cylinder manufacturing facilities. A 
an example which shows the need for increased volun: 
of handling facilities, the New York Shipbuilding 
Corporation's consumption has increased 700% in th: 
past 2'/2 yrs. In an effort to keep plants operating with 
out interruption, considerable handling of gases from on 
place of comparative plenty to others of scarcity ha 
been necessitated, in some cases involving transportatior 
over a distance as great as 1000 miles. 

Turnover in cylinders has been reduced 55% but « 
so, additional means of conservation are necessary. I: 
an effort to accomplish this and make the present supply 
of containers serve our purpose until more are availabk 
the following steps were suggested: 


1. Take all empty cylinders to loading points 
mediately—do not allow to lie around and become mi 
laid. 

2. On jobs where very little gas is consumed, us 
small cylinders and replace them more frequently, lea, 
ing the larger ones for jobs where they are absolutel 
necessary. 

3. Cut down the number of cylinders on manifold 
to the minimum actually required. 


Mr. J. D. Bert, welding engineer, Navy Yard, Phila 
delphia, Pa., ‘Plant Methods to Conserve Welding 
Materials.” 


Electrodes are being conserved by policing their dis 
tribution and requiring each operator to burn the ele 
trode down to the shortest possible stub. 

Welding power can be conserved by installing resistor 
boxes on small 200- and 300-amp. welding machines 
thus making it possible for more than one man to wor! 
from a single-operator machine. 


Mr. O. C. Frederick, welding engineer, West Phila 
delphia Plant, General Electric Co., ‘‘Plant Methods 
to Conserve Welding Materials.” 


In a survey of the work going through the plant, it wa 
observed that, as a result of striving for first qualit) 
work where it was required, all work, regardless of us 
was being done with the same quality workmanship. 5) 
dividing the work into three classes, according to quality 
of work actually required, it was possible to work out th 
best consumption figures on gas for the particular job 
thus speeding up work on numerous items, cutting dow! 
on gas consumed, and accomplishing considerable eco! 
omy on these items. 

By installing two-gage regulation for oxygen and acet) 
lene, it is now possible to empty a bottle of all usable gas 
thus extending the period considerably on each chang' 
of cylinders. 

In order to conserve copper, a considerable cut has 
been made in size of wire on small machines. At thi 
same time, rubber can be conserved by using a stiff cabli 
for a good part of the secondary lead and using tli 
highly flexible cable only near the work. 
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n the request of the chairman, numerous ques- 


tions 
from 


ated 


electrode 
ing operators 


Dd Topi 


for 


Bare electrodes for 
miscellaneous 
actual 


jobs in 


onstruction 


Use of rejected wire 
for training pur 


poses 


Specialize 


d”’ 


divi 


sion of work and 


training 


Reduction 


loss 


of 


stub 


were asked from the floor, as well as suggestions 
oth the Panel and the floor. 
below in question and answer form. 


These are enumer 


inswer and Discussion 

Origin of the bare electrodes for training 
came when we did not have enough coated 
electrodes. The schools had to take what 
they could get or do without entirely. With 
careful instruction, Mr. Ostrom felt that 
the operator could be given the proper 
changeover from bare to coated electrodes, 
after training for a period of approximately 
one week, without any serious loss of time 
or efficiency During this first week of 
training, the bare electrode could be used 
to train the operators on machine setup, 
definition of voltage and amperage, how to 
control the arc, proper weld size and proper 
manipulation 


Mr. Jackson stated that bare electrodes 
are now recommended for use on certain 
structures by the American Bureau of 
Shipping. These include upper sections as 
well as other unimportant (as far as strength 
is concerned) sections of a ship. One prin 
cipal disadvantage expressed in this respect 
is the fact that it would require different 
current settings and the bare electrodes re- 
quire d.-c. current. Other purposes for 
which bare rods are being successfully used 
include tank grooves, ladders and tank tops 

Wire rejected because of defects in the 
coating process can be used in training op 
erators. This amounts in some cases to as 
high as 3%. While the wire with defective 
coating is naturally not so good as that with 
good quality coating, it can be used with 
very little difficulty in training and manu 
facturers are now sorting and making this 
material available in an effort to place as 
much coated wire as possible at the dis 
posal of the producers of essential materials 

With the present shortage of welding 
operators and the need for as short a period 
of training for new men as possible being 
essential, it has been found that by training 
each man for a particular type of work, 
eliminating all others in the initial training 
period, a first quality operator can be pro 
duced for that job in a considerably shorter 
period than previously. If the man desires 
to further his training in other fields of 
welding, he may easily do this while actually 
producing the work for which he has been 
trained 


Numerous methods have been tried in an 
effort to reduce stub loss but the only ef 
fective method to date has been the policing 
of wire to the men. By providing each 
operator with a box and a specified quan 
tity of electrodes, the wire tender can count 
the stubs returned and turn any that are not 
sufficiently used back to the operator 
Some plants have actually reduced stub 
loss to 1 in. but 2'/» in. is a good average if 
obtained. This, of course, is dependent 
upon the size of electrode and the type and 
position of the work being performed. 

It was pointed out that a number of ele« 
trode holders now on the market are not 
conducive to economy in this respect since 
the method of gripping the electrode ob 


commented 


Conservation of 
welding tongs and 
leads 


Conservation of 
oxygenandacety 
lene 


Conservation of 
welding electrodes 


structs operations in close quarters At 
least one holder has been designed which 
grips only */, in of the electrode a 
the usual 1'/, in 

A definite attempt is being made to 
the operators against the practi 
bending an electrode since this destroy 
coating for a considerable length of th 
trode and automatically increase 
Posters have been placed in plant 
out the fallacy of ideas concerning 
necessary bending. With the 
great numbers of newly 
it is felt that a large portion of thi 
eliminated since it is something 
developed with the older 
practically all holders are designed to « 
the electrode in a number of angles in « 
to facilitate welding in confined area 


again 


cale 


trained oper 


that 


welder and 


By means of posters, placards and 
stant reprimanding by supervision 
honest effort is being made to lengthen the 
life of welding tongs by preventing thet 
use as hammers, pry bars, et hey 
designed for a specific purpose and, if 
properly, will last indefinitely 


Numerous suggestions were offered for 
the conservation of gases, including 

l Cut off torch while setting up addi 
tional work Do not lay the torch 
in a burning condition 

2. Remember, oxygen is “OXYGEN, 
not “AIR,” and should not be used 
jobs such as to clean the 
operator, et 


By substituting resistance 
work requiring small-diam. electrodes, 
siderable material can be saved as well 
as making use of many advantages which 
resistance welding offers in this particular 
type of work. It was noted that in 
plant, as much as 500,000 Ib. of ele 
have been saved in a period of one year by 
this means 

It was felt by some by increasing 
the length of the electrode and, in some 
eases, using center grip, the stub loss could 
be considerably reduced However, thi 
has a number of disadvantages 

l In using longer electrode 
produced is so cumulative by the time the 
normal length has been used that the 
ing is damaged on the balance whi 
tually increases loss 

2. It is impossible to use 
trodes in certain 
space conditions 
3. The longer 
create an extravagant attitude on the part 
of the operator. Too frequently, where the 
normal length of electrode is sufficient to 
complete the increment or job, the 
length is discarded in favor of a 
trode 
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Cards requesting those present to comment on whether 
or not they felt that the form of discussion was of ma 
terial value and worth continuing in the future were dis 
tributed and, out of an approximate attendance of 200, 
73 were turned in at the close of the meeting, 68 of which 


discussions. 


positively in 


favor of additional panel 


The meeting was adjourned at 10:15 P.M 
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By Welding 


HE method which produces a built-up rod or 
shaft with the highest strength, toughness and 
stiffness is the welding method. It is usually 

the most convenient method also, for any maintenance 

shop with electric-welding equipment can recondition 
worn shafts and rods by following the procedure outlined 
below. 


Preparation for Welding 


As in any weiding job, the surfaces to be built up 
must be clean. Foreign materials, such as grease or 
particles of packing, should be removed by rough ma- 
chining, grinding, filing or by wire-brushing. 


Building Up by Welding 


The best electrode position for downhand welding is 
at an incline of about 20° from the vertical, ahead of the 
puddle. It is the most suitable position for controlling 
the molten flux and eliminating slag trapping. A short, 
24-27-v. arc should be maintained during welding. The 
recommended electrode sizes and current settings for 
different sizes of shafts and rods are given in the table 
below. 


Recommended Electrode Sizes and Current Settings for 
Building Up Monel Shafts by Welding 


130 Monel 
Electrode 


Shaft Diam., Diam., Current Range, 
In In. Amp. 
1/, 0.075-3/s9 45-60 
3/4 3/30 or 1/s 45-60 or 60-95 
I i/, 60-95 
1'/» or larger 5/50 80-150 


Nore: Where large shafts must be heavily built up to fit over 
size bearings, the welds may be laid with */).-in. electrodes at 140 
to 190 amp. or with '/,-in. electrodes at 170 to 260 amp. More 
care must be taken with these larger electrodes, however, to 
equalize the heat input at all points on the shaft. 


The chief precaution in building up a worn shaft by 
welding is to prevent warpage. This can be controlled 
by keeping the welding heat low and by laying down the 
welding bead longitudinally along the shaft as illustrated 
here. 

In building up shafts smaller than 2-in. diam. the 







Fig. 1—Sequence for Laying Down Welding Beads 
on Shafts Two Inches in Diameter and Smaller 


* Reprinted through courtesy of Mechanical Topics, International Nickel Co 





How to Recondition Worn Pump 


Shafts and Rods’ 














b3 Fig. 2—Sequence for Laying Down 


A7 Welding Beads on Shafts Large; 
Than Two Inches in Diameter 




















beads are laid down in a sequence alternating from on 
side to the other side diametrically opposite. Eac! 
weld should be cleaned of flux and wire-brushed befor: 
the adjacent bead is laid. 

In building up shafts larger than 2-in. diam., the bead 
are laid down according to the sequence shown in Fig 

These procedures tend to equalize the effects of heating 
and cooling, keeping the shaft straight. They ar 
followed through, keeping the size of the beads and 
welding speed uniform, until the worn section is cot 
pletely built up to the thickness required for finishi 
to the final dimensions. 














Finishing to Size 





The completed weld build-up is clean and solid, wit! 
close-knit and uniform rows of beads overlapping eac!l 
other. After being built up, the shaft is machined and 
finished to its final dimensions. 









By Metal Spraying 






Probably the simplest and most widely used metho 
for building up worn shafts of all sizes is the metal 








































Reconditioning a Shaft by Building Up the Worn Section wit 
a Weld Deposit. The Beads Are Laid Lengthwise and Di 
metrically Opposite 
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ip of Shaft Showing How the Shaft Has Been Built Up 
by Welding 


raying method. This use represents an especially 
application for metallizing because of the 
peculiar, porous structure of sprayed metal coatings. 

For some purposes, this porosity is a limitation on the 
ise of sprayed metals because it weakens the tensile 
strength and toughness of the coating. Consequently, 
metal spraying cannot strengthen and stiffen a built-up 
section as welding does. When worn shafts are built 
ip by the metallizing method, however, the porous struc 
ture of sprayed metals provides one definite advantage. 

[his advantage is the exceptionally good bearing 
ualities of sprayed metal coatings The pores fill up 
with lubricant and exude it over the bearing surface 
when the shaft is in service. The effect of this oil film 
in minimizing friction is the reason for the remarkably 
long service records reported for sprayed metal-wearing 
suriaces. 


uitable 


Preparation for Metal Spraying 


rhe success of any metal spraying depends on securing 
, good bond between the base metal and the sprayed 
metal. Since the sprayed metal particles chill too 


rapidly to fuse with the base metal, the coating must 
e keyed or dovetailed into the shaft to provide a me 


hanical anchorage. 

First, the worn section is machined to clean up the 
worn surface and provide for the proper thickness of 
metallized coating. (Machining should be done dry 
the metal surface must be kept perfectly clean to produce 
i good bond.) 

Second, the machined surface is grooved or cut with 
1 rough thread of approximately 24 to the inch. 

Third, the grooved ridges are roughened and spread 
to form dovetail keys by running a rotary shaft preparing 


Showing the Operation of Metallizing a Shaft to Build Up the 
Diameter 


1943 


RECONDITIONING PUMP SHAFTS 


Close-up Showing How Metallized Metal Adheres to the Base 
Metal When the Surface Is Properly Prepared 


tool across the machined section. 
above with the tool in the tool post 


Building Up by Metallizing 


i 

Since any oil, dust or even fingerprints on the prepared 
surface can impair the bond, it is advisable to metallize 
a shaft soon after the preparation is finished. The first 
few passes are made with the gun held at an angle to 
the work, alternately spraying from each side, in order 
to deposit the sprayed Monel underneath the dovetails 
Then the gun is mounted in the tool post holder with 
the nozzle 6 in. from the work, 
Monel coating is applied at a 90 


Phis set-up is shown 


and the balance of the 


angle to the worl 


Finishing to Size 


The built-up coating is tightly anchored to th 
by the dovetail keys as shown by this cross sectio1 
the tensile strength of the bond 1s practically equal 
the strength of the coating.. After being built uy 
sprayed section may be finished to size by gri1 
machining and lapping with 00 emery 


shatt 


] 


ding 


Set-up Showing Surface of the Shaft Being Prepared for 

Metallizing. After a Rough Thread (24 to the Inch) Has 

Been Cut to Prepare the Surface, the Apex of the Thread 

Is Broken Down by a Kurling Tool Called a Shaft Preparation 
Tool (Shown in Tool Holder) 
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RC welding covered electrodes are one of the 
bottlenecks of our country’s production and 
the day of mystery as to what is in those cover- 

ings is about over so we are going to include in this 

article what we have learned about covered electrodes. 

Before referring to the list enclosed, which has been 
collected and compiled by our Mr. Sternberg, the 
historical summary given below will furnish the neces- 


Arc Electrode Usage to Increase 


War Ettort 


By C. J. Holslag* 





you had to chip off if you broke the are and started 
again. This type of covering was insulating, glass-lik 
and very careful procedure had to be used to keep the 
slag from getting around in front of the are and putting 
out the arc. Modern friable covered electrodes, how 
ever, are much easier to run, and they do not have t 
be chipped. 






Approximately all U. S. modern electrodes are this 
kind and where they are not, a good hot arc, which } 
the best way to get production and also the way to get 
best results, would melt away the slag as the are pro 
ceeds without any danger of getting slag in the weld or 
any danger of porosity. In fact, in all of the tests that 
I have ever made, the hotter the arc, the more fluid the 
slag runs, the better the weld results. 

Another thing that we would like to bring out is th 
use of dipped electrodes. The A.W.S.-A.S.T.M. quite 
rightly do not limit the method of manufacture of th 
heavily coated rods in their specifications so long as 
they meet certain test results. Good grades of dipped 
electrodes will meet these specifications. 






sary background. 

It is hoped that this article will correct a trend of 
certain inspection departments in requiring chipping 
of slags. 

Specifications require slag removal. Most modern 
electrodes are friable enough so that no chipping is 
necessary. Just rubbing the bare end of the next 
electrode will usually clear the path for the next layer. 

The old-fashioned covered electrodes had such a thick 
and tenacious covering that they had to be chipped off. 
Not only did you have to chip off between layers, but 












* Electric Arc, Inc., Newark, N. J 






Alphabetical List of Ingredients of Welding Rod Coatings, and Their Possible Functions 
INGREDIENT FUNCTION 

Alpha cellulose Burns, forming carbon oxides, thus consuming oxygen which is kept away f)om t 
(See also Carbonaceous Material, Cotton weld metal, the gases formed also “‘blanketing”’ the fused weld metal. Before burning 
and Rayon, Paper, Paper Pulp, Wood provides support for the coating, finally contributing to formation of a shield during 
flour welding. 

Aluminum Monohydroxide (Diaspore) 

Aluminum Oxide (Alumina) 

Aluminum-bearing silicates 

Asbestine 
(MAGNESIUM SILICATE) 









To impart friability and ease of removal of the slag in which titanium dioxide a: 
sodium silicate have also entered. Also to control melting point and consistency 
the slag. 







To insulate and protect the weld by supplying magnesium silicate to act as a carrier 
or diluent for titanium dioxide, contributing to uniformity, continuity and removability 
of the slag. Because of fibrous nature of asbestos and asbestine to strengthen t! 
coating. 














Barium Carbonate On decomposition at the welding temperature to furnish carbon dioxide for protect 
against oxidation, and to impart brittleness to the slag. 

As adhesive where a ceramic coating is applied to the rod. 

To furnish carbon dioxide to blanket the weld, and to impart desirable properti 
to the slag in order to improve the penetrating properties of the arc 


To dilute elemental titanium and to increase speed of welding. 


Borax 
CaLciuM CARBONATE 


Calcium Chloride 
Calcium Hydroxide 


Calcium Fluoride 


To serve as a lubricant in the drawing operation for application of the coating by 
extrusion. 





Calcium Molybdate To transfer molybdenum from the coating to the fused metal, where this elem: 
is needed in definite proportion in the finished weld. 

To adjust basicity of slag usually along with silica, and to serve as a diluent 

To regulate properties of the slag such as melting point, consistency, friability, ¢' 
especially where the silicate contains appreciable aluminum. 






Calcium Oxide (Lime) 

CaLcruM SILICATES 
(Usually introduced as part of complex 
silicates) 

CARBON 

CARBONACEOUS MATERIAL 








As an alloying element to be transferred from coating to weld metal. To bur: 
form carbon oxides to blanket the weld and deoxidize. In wrappings either around 
an inner mineral coating, or as an inner coating with mineral binder, or as an inner 
wrapper impregnated with mineral coating to perform the above mentioned deoxidizing 
function, and/or strengthen the coating often to form a shield. 

See above under CARBONACEOUS MATERIAL 

Deoxidizer. 







CELLULOSIC MATERIAL 
Cerium 
CLAY 







To furnish silicates for the slag and in some cases to dilute elemental titanium wher¢ 
used as ferro-titanium or manganese-titanium. As fire clay to provide insulation and 
regulate boiling point of slag 
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Kaoli 
Magn 

As 
Magri 
Mao? 
Mans 
Mang 
Mans 


Mans 


SILIC 


Sil 


Siliec 


Silice 


Slag 


Sodi 


Sodi 
lalc 
lirs 


1u 


lun 
Ura 
Van 
Wat 


Wor 
Wor 


Zire 


arted 


» like 


p the 
itting 


Clay, silicious and titaniferous 


China Clay 
Cotton and Rayon 
CHROMIUM 


Coal, high volatile 
Dead Burned Slag 
Ethy! Orthosilicate 
Feldspar 
Ferro-chrome 
‘erro-chromium 


Ferro-manganese 


Ferro-titanium 
Ferro-carbon-titanium 


Gum Arabic and other water-soluble gums 
[Imenite or titaniferous iron 


Iron ore 


y 


ron Oxide 


Kaolin (see Clay) 
Magnesium Carbonat« 
As such or when present in silicates) 
Magnesium Oxide 
MAGNESIUM SILICATES 
Manganese carbonate 
Manganese dioxide 
Manganese ore (pyrolusite 
Manganese-titanium 
Mica (pyrophyllite) 
Molybdenum and compounds 
ORGANIC MATERIAI 
Paper, paper pulp—fibrous 
Potassium Feldspar 
Potassium Silicate 
RUTILE and rutile-bearing minerals 
SILICA 
Silica flour, amorphous silica, etc 


SILICATES (See Asbestos, Clay, Magnesium 


Silicate, Talc, etc.) 


Silico-manganese 


Silicon Esters 


Slag 

Sodium carbonate 
SopruM SILICATE 
Sodium titanate 


lale (See Asbestos, etc.) 
Trranrum D1ox 1p! 


As such or from other compounds, titan 


ium ores, etc.) 


Tungsten 
Uranium 
Vanadium 
Water 


Wood flour 
Wood pulp, etc. 
Zirconia or Zirconia ore 


To form slag and at same time furnish titanium and manganese 


To raise melting point of slag when used in conjunction with silica, titanium com 
pounds and other clays under restricted limits 

Utilized as fibers for wrapper as described under CARBONACEOUS MATERIAI 

To transfer chromium from coating to weld metal: in early usage believed to be 
deoxidizer. 

See CARBONACEOUS MATERIAI 

To quiet the reaction and dilute the flux dry 

Binder. 

To provide silica content of slag; to contribute to stabilization of ar 

To transfer chromium from coating to weld metal during welding, minimizing oxida 
tion; to deoxidize« 

To transfer manganese from coating to weld metal during welding, minimizing 
oxidation 

To deoxidize and denitrogenize during welding, minimizing formation of oxides of 
iron, manganese, etc., and nitride of iron in and adjacent to the weld, finally entering 
slag for protection 

Binder and dispersing agent; also furnishes carbon oxide 
BONACEOUS MATERIAL) 

To supply oxydic compound of titanium and contribute 
slag (see TITANIUM DIOXIDE) 

In conjunction with ilmenite to adjust the titanium content 
content. 

In certain proportions with titanium dioxide, silica and 
to are stability 


To provide carbon oxides to blanket weld and to forn 


To adjust basicity and other properties of slag 

See Asbe stine, Asbestos, et 

To provide a reducible compound of manganese usually along wit! 
ganese alloy, or silicon alloy, etc., finally to transfer unoxidizes 
coating to the weld 

Deoxidizer—denitrogenizer (see Ferro-titaniun 

See Aluminum-bearing silicat« 

Introduced usually as a molybdate for alloying (see Calcium Mol 

See CARBONACEOUS MATERIAI 

See CARBONACEOUS MATERIAI 

See Feldspar 


Binder and source of potassium and silicate for th 


slag 

To furnish a titanium dioxide 

To form slag, regulate its consistency and melting point and contribut protection 
of weld and quality of the arc; such functions may result from reaction SiO» with 
Na,O, CaO, MgO when these are present as such or from decomposition of silicates 
or carbonates; finely divided amorphous silica also provides bulk to obtain satisfactory 
thickness of coating 


To provide for the transfer of silicon and manganese from the coating to 
during welding 

Binder 

Electric furnace or open hearth, dried and powdered as a diluent and mechanical 
thickener and quieter 


To provide carbon oxide gases but primarily to react with titanium dioxide to form 
sodium titanate and with silica to form sodium silicate 


Most widely used liquid binder for ingredients of coating—also contribut« » forma- 
tion of slag. 


Former or added as such carries titanium dioxide for arc stabilization, and int lag 


To stabilize and steady the arc and contribute continuity, uniformity and imperme 
ability to the slag—thus protecting the weld metal from reaction with the contact 
atmosphere. To deoxidize and denitrogenize the weld metal and surrounding contact 
atmosphere should reduction occur. To reduce impressed voltage required and to speed 
up the welding process 

Alloying element 

Alloying element 

Alloying element. 

To dissolve and dilute sodium silicate or other binders and to regulate consistency 
of coating mix during application 

See CARBONACEOUS MATERIAL 


In conjunction with oxydic compound of titanium imparts desirable properti 
the slag. 
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The Application 


Introduction 


HERE has been an increasing interest in and use 

of three-phase systems for resistance welding. 

This has been due largely to the Jimiting capaci- 
ties of available single-phase systems for welding loads. 
The impulse loadings of poor power factor imposed by 
resistance welders on single-phase systems are a matter 
of serious concern to power suppliers. They are eager for 
any new methods which may improve present conditions. 
In many cases power companies could supply the desired 
welding power if the loading could be balanced on a 
three-phase system or if the power factor could be 
improved. 

Two solutions to the power supply problem are avail- 
able. One method involves the use of series capacitors 
to correct the power factor of welders on a single-phase 
system. The more important method is the application 
of the energy storage principle to resistance welding. 
Undoubtedly the amazing growth of resistance welding 
in the aircraft industry is due to the use of this type of 
equipment, since few manufacturers have sufficient 
single-phase power available to do equivalent welding 
with single-phase resistance welders. The chief dis- 
advantage of the energy storage method lies in its re- 
stricted application due to the relatively uncontrolled 
rate of application of the stored energy when welding. 

A third possible solution would be in the development 
of a three-phase system having a welding output which 
could be applied over any selected time interval. An 
examination of the possible methods of obtaining suffi- 
cient current in amperes for resistance-welding purposes 
indicated that dry-type rectification of a three-phase 
low-voltage high-current system would be practical. I 
propose to describe such a system and _ illustrate 
its operating character and application to a given job. 


The Copper Oxide Rectifier 


The basic circuit of the three-phase rectifier is shown 
on Fig. 1. LLel; is the three-phase a.-c. power supply. 
WR is the input contactor with contacts W. This con- 
tactor is controlled by a timing contact 7 and a safety 
contact S. The three-phase transformer is connected 
in delta-wye, and the low-voltage high-current secondary 
output is connected to the rectifiers R. The rectifiers 
are connected in the standard bridge circuit allowing full 
wave rectification. The manual switch M/ controls the 
three blower fans used to cool the rectifiers. Tube 
contactors or synchronous control of power input is 
practical. 


* Presented at the 23rd Annual Meeting A.W.S., Cleveland, Ohio, Oct. 12 
to 14, 1942. 


t Chief Electrical Engineer, Thomson-Gibb Electric Welding, Lynn, Mass. 
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The bridge-type circuit was chosen in preference 
the center-tap half-wave three-phase rectifier circuit for 
several reasons. First, the construction of the power 
transformers was simplified. Second, the interconnect 
ing busses were shortened. Third, when using the same 
power transformers and same rating of rectifiers the 
bridge circuit will deliver 2.35 times the power output 
of the center tap circuit. It should be noted in this 
respect, however, that when using the same rating 0! 
power transformer and the same rectifier plate area, th 
center tap circuit will give the larger values of welding 
current than the bridge circuit but at lower output 
voltages. 

A copper oxide rectifier has certain limitations of | 
and application. First, we are told that the maximum 
a.-c. voltage which should be applied to double-stacked 
rectifiers is 25 v. with a working maximum of 20 
We find that these limitations should be maintained but 
that at these upper ranges of a.-c. voltages great c 
must be taken to prevent the application of voltag« 
an unloaded rectifier. This means that further stu 
must be made to adapt a unit of this type to flash w 
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Second, we are told that the rectifier’s useful life is 
largely determined by the operating temperature. A 
ximum-operating plate temperature of 45°C. will 
sure indefinite welding life, but the lower the operating 
temperature the better. 
Provided we are careful to stay within the limitations 


lescribed, the copper-oxide rectifier has unusual capaci 

rhere is evidence to indicate that it can rectify a 
urrent up to as high as 25 times its continuous rating 
[t is also clear that as more and more rectifier plates ar 
paralleled, thus increasing the rectifier continuous rating, 
we obtain a drop in the input power required to obtain 


given magnitude of output d.-c. amperes. Putting 
this fact in another form, we can increase the efficiency 
{ the rectifiers by decreasing the rectifier-plate current 
lensity 


Characteristics of the Full-Wave Rectifier 


Certain relationships of currents and voltages im the 
full-wave copper-oxide rectifier are interesting. Neglect 
ing losses, the total output power in watts equals the 
total input power in volt amperes, and the output 
watts is 1.73 times the line loading in volt amperes on 
single phase. 

The d.-c. output voltage and current of the rectifi 
unit 1s 54.5% higher than the r.m.s. a.- 
current applied to the unit 

From these relationships we can expect that a 
designed unit should operate at power factors consider 
ably higher than the conventional single-phase a.~ 
resistance welders. We should also expect that whet 


voltage arm 


we ll 


Fig. 4 


delivering the same magnitude of welding amperes it 
would reduce the line loading per phase by a value 
ipproaching theoretical maximum. These 
figures should certainly interest the power companies 
By a reduction in the operating duty cycle we may 
obtain rectification of currents many times larger than 
the continuous rating. > shows a few of the 


12% as a 


Figure 2 
more interesting capacity curves of a three-phase bridge 

type copper-oxide rectifier. Each curve is a plot of ON 
time against the allowable current output ratio to the 
rated output. Each curve represents a condition of a 
fixed duty cycle or ratio of ON time of the current to 
the total time for any given period. All curves are 
based on an allowable maximum rectifier-plate operating 
temperature of 35°C. 

A study of the capacity curves reveals many interest 


ing features. You will note the apparent indication 
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that up to a certain increase in output the length of the 
ON time or period of current flow has little effect pro 
vided the duty cycle is held constant. Take, for exam 
ple, a unit rated at 1000-amp. continuous duty. The 
curves indicate that the unit may be safely employed to 
handle 4200 amp. at 10% duty cycle regardless of the 
length of the ON time. Within practical welding- 
operating limits, this seems to be true. At the given 
duty cycle ON times of several seconds were used. 
Using increasingly longer ON times, however, necessi- 
tates lower values of current to prevent overheating, 
and the curve falls off to the unity ratio. 


The use of low-duty cycles such as 3% results in a 
copper-oxide rectifier capacity which is in excess of 


seven times its continuous-rated capacity. For exam- 
ple, a 3000-amp. continuous-rating unit will deliver 
22,500 amp. for 15-cycle welding at 3% duty cycle. 

Experimental evidence indicates that with more 
efficient cooling these duty-cycle curves are displaced 
to the right, the slope of the abrupt rise is not so steep 
and the knee is higher. Based on reasonable deduc 
tions it is indicated that rectifier-plate redesign, based 
on new cooling methods, may result in units capable 
of operating at 10 to 15 times their continuous rating 
at duty cycles above 10%. 


Factor of Design 


In designing a unit for a given application certain 
procedure was found necessary. An example is the 
application of a unit to deliver power for gun welding 
at the end of two 150-ft. flexible cables each of one 
million-circular mil cross section. The nature of the 
job to be done was studied and 10,000 amp. was fixed 
as the magnitude of current for welding, with an opera- 
ting duty cycle of 10%. From the capacity curves we 
see that a rectifier unit of 2500-amp. continuous rating 
would be suitable. A 3000-amp. unit was chosen. The 
voltage required to force the selected magnitude of 
current through the cables and welded work was calcu- 
lated. This value of output voltage times the output 
current load gives the magnitude of output power. 
Three low-reactance single-phase transformers of suit 
able output voltage and capacity were selected. Here 
we should note that these units must be capable of 
maintaining the desired a.-c. voltage on the rectifiers 
under the load. Interconnecting busses having a cross 
.section suitable for the loading were chosen, and the 
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Fig. 6 


rectifier units were provided with air blowers having the 
air capacity recommended for use with the units. 


Operating Characteristics of the 3000-Amp. Unit 


The operating characteristics of the unit previously 
described indicate the possibilities which can be expected 
in future units with rectifier elements designed for 
welding service. 

Figure 9 shows the effect of the length of one million 
circular-mil portable welding cables on the maximum 
output of the unit. The d.-c. voltage through the cables 
and rectifier is in all cases 34.0 v. Note that gun weld- 
ing 150 ft. from the unit has 10,500 amp. available. At 
75 ft. we have 11,800 amp.; at 50 ft., 13,500; at 25 ft., 
17,700 amp.; and at 12'/, ft. we have 23,000 amp. 
available for gun welding. 

Figures for the kva. loading on the three-phase power 
lines for these different distances are interesting: 

At 150 ft. we drew 324 kva. 

At 75 ft. we drew 362 kva. 

At 50 ft. we drew 415 kva. 

At 25 ft. we drew 545 kva. 

At 12'/. ft. we drew 700 kva. 

These loading figures become even more striking if 
compared with single-phase loadings of conventional 
gun welders delivering the equivalent current out the 
same distance over the identical portable welding leads: 


Distance 3-Phase, Single-Phase, 
to Gun Kva. Kva. 

150 324 1000 est. 
79 362 875 est. 
50 $15 650 
25 545 650 
12'/, 700 750 


For a given type of loading on the unit the output 
current in amperes varies nearly linearly with the a.-c. 
voltage applied to the rectifier units. 
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Fig. 7 


Since direct current is used for welding current, it 
follows that the inductance of the portable welding leads 
has no effect upon the magnitude of the welding current. 
Only the resistance of the circuit limits the magnitude 
of current which can be obtained. The inductive effect 
however, delays the growth of the current to its maximum 
value. In the case of welding with two 150-ft. cables 
loosely laid together along the floor, it was found that 
approximately '/sth of a second was required for the 
current to build up to its maximum. No description 
has been given of what materials can be welded on the 
unit and in what sizes. It must be clear to all who are 
familiar with the art that a d.-c. ampere will heat as 
much as an a.-c. ampere. Hence, all mention of welding 
has been eliminated from this paper. The emphasis has 
been placed where it belongs—on ampere output. 


Economic Considerations 


For purposes of obtaining some means of cost com 
parison the following approximate figures are given for 
the cost of this type equipment designed for welding 
services. By using these figures in conjunction with 
the capacity and loading curves it is possible to arrive 
at an estimate which will serve as a comparison for costs 
of similar single-phase welding equipment. It should 
be noted that the costs are oversimplified to facilitate 
the making of comparisons. 


1. For 30,000-amp. short throat welders, 2' 
standard welder costs. 

2. For 30,000-amp. deep throat welders, 2 times 
standard welder costs. 

3. For 10,000-amp. gun welders 10-ft. leads, 2 times 
standard welder costs. 

4. For 10,000-amp. gun welders 20-ft. leads, 1’ 
standard welder costs. 

5. For 10,000-amp. gun welders 30-ft. leads, same. 

6. For 30,000-amp. seam welders, medium throat, 5 
times standard welder costs. 

7. For aluminum welding in aircraft, 3'/2-3 times 
standard welder costs. 


» times 


» times 


Conclusion 


On the basis of costs alone, it would appear that the 
copper-oxide rectifier would be serviceable and eco- 
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nomically justifiable only in the cases where welding was 
to be done at distances of 15 ft. or more from the welding 
power unit. 

We must not overlook, however, the fact that the 
present rectifying elements were not designed for resist 
ance-welding service and that they are capable of easy 
alteration allowing lower internal losses. We should 
remember the inherent advantages which will follow the 
development of more efficiently cooled rectifier plates 

There is substantial evidence that when the coming 
development of rectifier elements designed for this high 
current moderate-duty cycle service has been completed, 
we may expect the d.-c. units to compare favorably in 
size and price with standard single-phase welding equip 
ment. In any case, this system of welding offers 
practical solution to the problem of balancing welding 
loads on a three-phase system and improving the power 
lactor. 


Figure 3 shows the construction of the 3000 imp. unit 


The three-phase bridg« type of rectifier has three 
‘bridge”’ rectifying units, each of which is fed from th 
outer legs of the three wvye-connected single-phase tran 

former secondaries. Note the vertical type of simplified 
construction with each rectifying unit mounted directly 
over and close to a transformer Note that each unit 1 


individually cooled by an air blast so restricted by duct 
that it passes through the rectifies 

rhe primaries of the transformers are tapped 1 ivi 
the desired range of output d.-c. voltage and the primary 
current is controlled by a thre« 

Figure 4 shows a close-up of thi ntactor and th 
backs of two of the voltage regulator These regulator 
provided means of 
output d.-c. voltage 


obtaining xt idiust ment 


Figure 5 shows the tim! y control na ntrol po 
switch provided for the u 
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Fig. 9 


one-cycle steps from 1 to 300 and is of the straight time 
non-synchronous type. 


Figure 6 gives us a view of the Ventura blower outlets 
and the three-phase line power-supply inlet. 


The unit is approximately 6 ft. high by 11 ft. long by 
2'/» ft. wide. 


Figure 7 shows to a limited extent the two 150-ft. 
flexible leads used in testing the operation of the unit 
over such distances. As will be noted, the leads were 
laid out along the side of a long steel base member and 
under such circumstances the unit was able to deliver 
the expected magnitude of welding current to the gun. 
It also shows an end view and the voltage regulators or 
tap changing switches supplied with the unit. All 
switches should be set on the same setting of the d.-c. 
output is to be uniformly shared by each of the rectifier 
bridges. An improvement in the design would have 
been to control the three tap switches from one position. 
Still further improvement would have been possible 
with Ignitron tube contactors supplied with heat control 
to regulate the input. 


Figure 8 gives perhaps a better picture of the arrange- 
ment and more emphasis to the distance which could be 
established between the welding gun and the unit. 


Etticiently Rigid Arc-Welded 


Connections’ 


By R. P. V. Marquardsen' 


LTHOUGH the process of are welding, as applied 
in structural engineering, has progressed rapidly 
in recent years, it seems to the writer that the 

one great opportunity for profiting from this process has 
been overlooked entirely, viz., the development of effi- 
ciently rigid connections for use between the several mem- 
bers of a structure. 

By an “efficiently rigid connection” the writer means a 
connection having a shear value and resisting moment 
equal to, or greater than, the shear value and resisting 
moment of the supported beam or girder. 

The chief advantages derived from the development 
and use of efficiently rigid connections may be sum- 
marized as follows: 


1. A reduction in the quantity of steel required for 
girders and beams, of not less than 25%. 

2. An increase in the allowable span length (as limited 
by deflection requirements) of not less than 35%, 
for any given beam supporting a given total 
load. 

3. Amore nearly rational basis for designing columns, 
due to the fact that the moments can be deter- 
mined more accurately. 


* Third Prize Award paper in the Buildings and Similar Structures Division 
El of the 1940-42 Industrial Progress Award Program sponsored by The 
James F. Lincoln Arc Welding Foundation, Cleveland, Ohio. The award 
papers showed a possible saving of $1,825,000,000, including 7,000,000 tons of 
steel and 153,000,000 man-hours of labor available by application of arc weld- 


ing. 
t Structural Designer, The Sanitary District of Chicago, Chicago, Il 


In order to develop mathematically an efficiently rigid 
connection, an analysis of the strength of the various 
types of welds in general use is a prerequisite. 


rect mathematically, so long as the results obtained are 
known to be on the side of safety and are fairly accurate. 
As a matter of fact, the writer is of the opinion that the 
simpler an analysis is, the greater in all probability will 
be the number of engineers who will take the time to ac- 
quaint themselves with it. 

In order to simplify the analysis that follows, welds 
will be divided into four general classes: 


1. Tension Welds, which will include all welds that 
are subject to direct tensile stresses only. 

2. Compression Welds, which will include all welds 
that are subject to direct compressive stresses 
only. 

3. Bending Welds, which will include all welds that 
are subject to bending stresses. 

4. Shear Welds, which will include all welds that are 
subject to shearing stresses principally. 


Each of these classes will be subdivided further into 
several types, depending on the shape of the cross section 
of the weld, as, for instance, rectangular welds, triangular 
welds, sector welds, V-welds, Double V-welds, U-welds, 
Double U-welds, etc. 

The following nomenclature will be used: 























Nu 
i 
aa 








AM 
TT 
Liiii 
+ 
\- 
at 
aa, 












































: iP 
= (| -8 

4 = 5 ! 
ve) auc fd, 


Fig. 1 


4 
= 
aw! 

TTT 
od 
— 
eo 
v 
Y 














Allowable unit tensile stress in the weld material, 
in pounds per square inch 


f, Allowable unit compressive stress in the weld 
material, in pounds per square inch 

fy Allowable unit bending stress in the weld ma 
terial, in pounds per square inch 

f s Allowable unit shearing stress in the weld ma 
terial, in pounds per square inch 

a Width of weld, in inches, subject to direct tet 


sion or compression, in tension and compres 
sion welds. 


b Depth of “cantilever” im bending welds, u 
inches. 

( Length of ‘cantilever’ in bending welds, in 
inches. 

d = Dimension, in inches, of either side of the weld, 
in triangular shear welds. 

e = Radius of the weld, in inches, in sector shear 
welds. 

| = Length of the weld under consideration, in 
inches. 

S; = Total working strength of tension weld, in 
pounds. 

Sc = Total working strength of compression weld, in 
pounds. 

Sz = Total working strength of bending weld, in 
pounds. 


Ss = Total working strength of shear weld, in pounds. 


Tension Welds 


In Fig. 1 are shown several types of tension welds. 
Evidently the strength of these welds are the same, inas- 
much as the shape of the cross section of any tension weld 


(1.e., whether rectangular, single or double V or | 
ously iS immaterial as far as strength is concerned 

lhe working strength of tension welds ther fore may be 
expressed by the following formula 


obvi 


= 


Compression Welds 


Compression welds are similar to tension welds, the 
only difference being that the weld ej npr i 
instead of in tension Phe worki trength of a com 
pression weld therefore is given by t] llowing formu] 
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Bending Weld 
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to be as strong in shear at section B-B as it is in tension 
at section C-C, the value of c/b must be equal to fs/fr. 
If cis equal to 6 and if fs/fr is equal to only 11,300/13,000, 
the total strength of the weld (per unit of length), as far 
as shear along section B-B is concerned, is 0.580cfr. 

The maximum bending moment at the support is 


2/scfr times */3¢ = '/4c*fp. The section modulus of the 
section being '/,b?, the maximum fiber stress is therefore 
'/4C*fr divided by '/sb* = */2(c?/b*)fp. If b is equal to c, 
the maximum fiber stress is */sf;, and the strength of the 
weld would be only */3cfr divided by */2 = ‘/scfr, but if 
b is made \/*/2 greater than c(= 1.22c), the strength of 
the weld, as far as bending stresses are concerned, will be 
as strong as the weld is along section C-C, assuming 
that fz is equal to fy. Obviously 6 should be made 
equal to 1.22c for economic reasons. 

The working strength of bending welds therefore may 
be found by applying the following formulas: 

When 6 is equal to c: 


Sp = ‘/glf; (3) 


When 2 is equal to 1.22c: 


Shear Welds 


In Fig. 4 are shown two bars, A and B, welded together 
on two sides with shear welds. View (qa) is a plan, (0) 
an elevation, and (c) and (d) alternate cross sections of 
the bars and shear welds. The cross section at (c) shows 
triangular shear welds and the cross section at (d) shows 
sector shear welds. The two bars A and B, for the sake 
of simplicity in analyzing the strength of the welds, are 
assumed to have equal cross-sectional areas. 

The ordinates of the curves shown at (e) indicate the 
distances that the cross sections of the bars (along the 
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length of the weld) move from their original positions 


under the varying tensile stresses in the bars. The ordi- 
nates of the curve above line a-) represent the move- 
ments foward the right of the cross sections of bat.A, and 
the ordinates of the curve below line a-b represent the 
movements foward the left of the cross sections of bar B. 
Either curve may be considered to be a parabola (which 
assumption is on the side of safety), the origin of the bar 
A curve being at a and the origin of the bar B curve being 
at b. 

Inasmuch as all corresponding cross sections of the 
two bars move in opposite directions, the sum of any two 
corresponding ordinates represents the total movement 
(away from each other) of the two cross sections under 
consideration; and inasmuch as the unit shearing stress 
in the weld at any point is proportional to the total 
movement of corresponding cross sections at that point, 
it follows that the sum of the ordinates also represents 
the unit shearing stress in the weld. 

The total area of the ordinates diagram is */;l/fs, which, 
multiplied by the minimum depth of the weld gives the 
total strength of the weld per side. 

For welds of triangular cross section, as shown at (c), 


the minimum depth of the weld is ~/'/sd, and the total 


working strength of the weld per side is therefore \/1/2d 
times */;/f5, or 


Ss = 0.472d/f ; (5) 


For welds whose cross-sectional area is the fourth part 
of a circle, as shown at (d), the depth of the weld is equal 
to e, and the total working strength of the weld per side 
may therefore be found by applying the following 
formula: 


Ss = */self 5 (6) 


In other words the total working strength of a triangu- 
lar shear weld is only about 707% of the total working 
strength of a sector shear weld, assuming that d is equal 
to e. 
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Efficiently Rigid Connections 


Formulas for ascertaining the working strength of ten 
sion, compression, bending and shear welds having been 
derived, the design of a typical efficiently rigid connec 
tion can now be developed. 

As an example, an efficiently rigid connection will be 
developed between a 36-in. wide-flange structural-steel 
beam and the flange of a 14-in. column. The result of 
this study is shown in Fig. 5 and references to this figure 
will be made throughout the design of the connection. 

For convenient reference, the properties of the 36-in. 
beam are listed below: 


Total depth of beam = 357/, in. 
Width of flange = 12 in. 
Thickness of flange = '/j in. 


Area of flange = 11.25 in.? 
Depth of web = 34 in. 
Thickness of web = °/s in. 


Area of web = 21.25 in.? 


Section modulus of beam = 502.9 in.* 


The following numerical values for allowable unit 
stresses in the weld material will be used: 

fr = 13,000 psi. 

fe = 15,000 psi. 

fs = 13,000 psi. 

fs = 11,300 psi. 


The allowable unit stress in the beam and the connec- 
tion plates will be taken equal to 20,000 psi. for tension, 
compression and bending and equal to 15,000 psi. for 
shear. 

The design of an efficiently rigid connection may con- 
veniently be made in three separate operations, viz., de- 
signing (1) the top-flange connection; (2) the bottom- 
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flange connection; (3) the web connection; and cach of 
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these three designs may be subdivided further into de 
signs for (a) welds between connection plates and girder, 
and (6) welds between connection plates and column 

This procedure will be fi lowed in the de sign of the 
typical connection under consideration 


lop-Flange Connection 


The cross sectional area of the top flange is 11.25 in.? 
and its total working strength is therefore 225.000 Ib 
A 9-in. wide by 1'/,-in. thick connection plate has the 
same cross-sectional area and is therefore ade quat 
To allow for necessary adjustments during erection. 
only field welds should be used, and overhead welds 
should therefore be avoided. 
The welds between the connection plate and the beam 
may consist of: 
One bending weld (1! /3 x 9 in. 
By formula (4 3M DJ MO D 
13,000 
Two sector shear welds (each 1! , X 
in.): 
By formula (6 
7 X 11,300 


97,500 Ib 


131.800 Ib 
9 300 Ib 


Or, 1f it is desired 
angular welds, the 


to use right-angle equilateral tn 
following combination may be used 
One bending weld (1'/, x 1 . O71 
By formula (3 x | K 9 > 
“13.000 65.000 Ib 
Two triangular shear weld 
1'/,x 1'/,x 12 1n 
By formula (5 2X O47 
l'/, K& 12 & 11,300 ) O00 Ib 
I ),000 Ib 
Other combinations, of course, « 
The welds between the connection pl 1 the col 
umn may consist of 
tension weld (On 
By formula (1 ts x9> 00 6,000 Tb 
(nie 


(ne 

bending weld 

By formul 
13.000 


The total potential stress in the top fla f the beam 
is now transferred to the adjacent flange of thi 
column. 

To transfer one-half of the 
of the column to obtain equal distributio1 
(one on each side of the 
welded to the flanges 

The cross-sectional area of these plat need only be 
one-half of the area of the connection plat Pheir 
center lines should coincide with the center line ol the 
connection plate, as indicated in Fig. 5. If each plate is 
5 x 5/s,in., the welds to each column flange per plate may 
consist of: 


stre to the other flang 


two pl ites 


} } } 
column web) may be shop 


One tension weld (°/, x 5 in. 
By formula (1) 5/. & 5 &K 13,000 
One bending weld (°/s x 5 1n.) 
By formula (3) = ‘4/9 X °/s K 5 > 
13,000 


10.600 Ib 


18.100 Ib. 
58,700 lb. 


Total 
The welds, of course, can be made in the shop 


Bottom-Flange Connection 


The connection plate for the bottom flange should be 
shop welded to the column and be provided with a ver- 
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tical stiffener (as indicated in Fig. 5) so that it may be 
used as a seat for the beam during erection. Also, it 
must be wider than the beam flange in order to furnish a 
base for field welding to the beam. 

A 14-x’/s-in. plate will fullfill this requirement and will 
be adequate as far as cross-sectional area is concerned. 

The welds between the connection plate and the beam 
may consist of 

Two sector shear welds (each 7/5 x 17 

in.) 
By formula (6) = 2 K 7/3 XK 7/5 & 


17 X& 11,300 


The welds between the connection plate and the col 
uilmn may consist of 


225,000 Ib 


One tension*™ weld 3 X l41n 
By formula (1 mi MR 14 ® 
13.000* 159,000 Ib 
lwo bending welds (each 6X */3x 14 
11] 
By tormula (4 >> x 
> NN) 76,000 lb 
Total 235,000 ib. 
Che welds of the stiffener plate need only be nominal 
\ ! nt us weld each side will suffice (see 
Rj 
it] ( usier plates and welds used at the 
tion of the top fl nge of the beam, to transter one 
f th ess fron e column flange to the other, ma‘ 
e used at the el oO tt wottom flange f the beam 
} { } 
( é nal area he web 1s 21.25 1n.° and its 
] | tre h is therefor 125.000 Ib 


plates could be used as 


meerned, but difficulty would be en 
vetting uificiently strong welds lwo 
11 . ] 

le ites will fit the conditions 

1 1 1 1 ] 

if \\ | pet Ci i these co tio! ylates cd 

t Iti May ¢ t l 

me bending wel x g X 32 1M. 
By formula (4 : . x 32D 


13,000 208,000 Ib. 
which multiplied by 2 gives the total working strength of 
the two plates, or 416,000 Ib. This is 9000 Ib. less than 
the working strength of the web, but this defficiency, if 
so desired, may be made up by the use of a few plug welds 
as indicated in Fig. 5. 

The welds between each connection 
column may consist of 


plate and the 


One tension weld (*/, x 32 in.) 

By formula (1) »X 32 & 13,000 = 312,000 Ib. 
which multiplied by 2 is equal to 624,000 Ib. for the two 
plates. 

Neither the total working strength of the web nor that 
of the weld material is, of course, ever fully developed 
in bending, since the unit stress varies from zero at the 
center of the web to a maximum at the top and bottom, 
but it would seem logical to make the weld at least as 
strong as the web itself in order to obtain the same stiff- 
ness throughout. 


General Check 


The designs of the top-flange, bottom-flange and web 
connections constitute the entire design of the efficiently 
rigid connection, but a general check on the connection 
as a whole may be made as follows: 

* Assuming that there might be a reversal of stress due to wind forces, it 


would seem advisable to use allowable tensile stresses rather than allowable 
compressive stresses. 


260 THE WELDING JOURNAL 


The section modulus of the beam is 502.9 in.* and the 
total resisting moment is therefore 10,058,000 in.-lb. 

The total resisting moment of the top-flange, bottom- 
flange and web connections may be computed roughly 
in the following manner: 

The distance between the centers of the top and bot- 


tom connection plates is 36'5/\¢ in. and the allowable 
working strength of either connection is at least 225,000 
lb.; hence, the resisting moment of these two connec- 
tions is 225,000 & 36'5/i¢ = 8,310,000 in.-lb. 

The minimum weld strength of the web connection is 
$16,000 Ib. The depth of the plates is 32 in., and the 
distance between the centers of the top and bottom con- 
nection plates is, as stated above, 36/5 in. The total 
resisting moment of the web connection (by the section 
modulus method) is therefore 

— x ' = - 1,920,000 in.-Ib. 
8) 30'°/ 16 
which, added to the resisting moment of the top and bot- 
tom flange connections, makes a total of 10,230,000 in.-Ib. 
for the efficiently rigid connection and is slightly greater 
than the resisting moment of the beam. 

The allowable total shear on the unstiffened web of 
the 36-in. beam under consideration is 268,800 Ib. 

Che minimum shear value of the connection welds is 
the shear strength of the welds between the connection 
plates and the beam, which by formula (5) is equal to 

2 X 0.472 XK */4 XK 32 & 11,500 256,000 Ib. 

This is slightly less than the allowable shear on the 


web, but it should be good enough for all practical pur 
poses inasmuch as shear seldom governs the size of the 


beam. If so desired, a few plug welds could be added to 
compensate for the deficiency, or the welds could be 
changed to sector welds. 


Concluding Remarks 


Che writer does not claim that the foregoing analysis of 
the strength of the various types of welds is absolutely 
correct mathematically, nor that the preceding develop 
ment of efficiently rigid connections is the only correct 
solution. His chief purpose has been to call attention to 
a great opportunity for advancing the arc-welding indus- 
trv that seemingly has been overlooked, and incidentally 
to point out the steps that could be taken to remedy the 
situation. 

The present practice among structural engineers (and, 
by the way, the only one sanctioned by many city codes) 
is to design the various beams and girder in a building as 
simple beams. 

Nor is this practice very much out of line where so 
called standard riveted connections are used, as a thorough 
analysis of such connections will show quite readily. As 
a matter of fact, the angles of all standard riveted connec 
tions are stressed beyond the elastic limit and to such an 
extent that the resisting-moment value of the connec 
tions as a whole is very small—practically nil. 

But handbooks for riveted connections are at hand and 
it is so easy to follow the line of least resistance; hence, 
riveted connections and simple-beam designs! 

And, now, what steps could be taken to remedy the 
situation? 

The writer suggests that The James F. Lincoln Arc 
Welding Foundation prepare (or arrange to have pre- 
pared) for general distribution among structural engi- 
neers, designers and draftsmen, and at a nominal price, a 
real ‘‘Handbook on Welding for Structural Engineers,’’ 
similar in character to the handbooks issued by the steel 
companies or by the American Institute of Steel Con- 
struction. 
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Such a handbook should contain, in addition to the 
usual tables and general data of interest to structural 
engineers that are found in the other handbooks referred 
to above, a thorough analysis of the strength of the vari 
ous types of welds and (instead of tables for standard 
riveted connections and other rivet information) tables for 
standard efficiently rigid arc-welded connections, prop 


erly arranged for ready reference. It should also con 
tain a treatise showing how such standard arc-welded 
connections should be designed. In short, the handbook 
should be a reference book and a text-book combined, 
free from all advertising matter. 

Any opposition by city codes to a rigid-frame design 
surely can be overcome if adequate proof is presented that 
really rigid connections can be constructed 


Proportionate Cost Saving 


fhe proportionate cost saving per complete unit 
i.e., by using an efficiently rigid arc-welded connectio1 
instead of a riveted connection) is not found in the actual 
costs of the two types of connections (which probab] 
do not differ a great deal), but in the quantity of stee! 
saved in the beam or girder occasioning the connectior 

For instance, if the size of a given beam with a rivets 
connection is found by using a bending moment equal t 
wil*/8, the size of the same beam with an effici 
irc-welded connection would only be required to 1 
care of a bending moment equal to wi/*/12 or less, or i 
other words there would be 


ntiv rici 


. ’ ; 
a proportio! it 
1 sy~f 

east 20° 


Estimated Total Annual Gross Savings 


The total annual gross savings accruing f1 gene! 
idoption in the United States of efficient! rigid 
welded connections for use in structural el buildis 


may be estimated as follows 


\ssume that the annual U. S. productio1 tructur 
shapes and plates is 2,500,000 tons for a normal prew 
vear, and that about 50°, of this tor ve is use 
buildings. Assume further that about 65‘ f the | 


ing steel represents girders and beams, the remainit 
being columns. 

he total steel used for girders and beams w 
fore be 2,500,000 & 0.50 & 0.65 


total saving of this tonnage is not less than 25°; or abou 


uld ther 
S10,000 tons he 


1942 Electric Arc-Welding 


Developments 
Continued from page 245 


also by the widespread use of motion pictures to shorten 
the time required for training. 

The past year witnessed a broad expansion of the use 
of previously developed equipment and processes. This 
was in line with the well-recognized necessity for stand 
ardization and avoidance of special requirements in 
achieving maximum productive efficiency. The appli 
cation of atomic-hydrogen arc welding was largely ex 
tended in the aircraft field where such parts as propellers, 
landing gear parts, superchargers and oxygen cylinders 
were produced in large volume with the aid of atomic 
hydrogen arc welding. A new multiple-arc automatic 
atomic-hydrogen arc-welding head went into production 
in 1942 for the high-speed welding of heavy-walled 
tubing. 

Another notable development in the application field 
was the large increase in the use of a.-c. arc-welding 
equipment, and particularly its adoption in the ship 
building field. Its use out of doors on subassembly 
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200,000 tons, which at an erected price of $100 per ton 
gives a total annual gross saving of $20,000,000.00 
Increased Service Life, Efficiency and Social Advantages 
There would probably be no increase in service life 
accruing from the adoption of efficiently rigid arc-welded 
connections, but neither would there be any decrease 
Any efficiency accruing would be in the saving of time 
and labor in connection with the preparation of the d 
tailed plans for the building. Such saving of time and 


~ 


labor, as any structural engineer « readily perceive 
would not be inconsiderable, provided eal ‘‘Handbool 
m Welding for Structural Engineet uch is de 
S¢ ribed above is it h ind 
{mong the social advantagt ru rom the ust 
of efficiently rigid arc-welded nections n met 
tioned (a) the elimination of 
tion, lower total cost of tl 
rigid structure with Ik 
| S re ‘ } 
} Ci , 
As previ 
os - 
ee] tt ] ‘ 
1} 
rT 
\ 
wat { 
this field 1 ‘ 
Chere was 
equipment on single-operator 
the filling of craters as well r pl reased 
welding heat at the star 
materials 
Che resumption of development wor re wel 
in atmospheres of inert gases, such hi 
is particularly noteworthy Che proces 
cially applied to the welding of magnesium 
and the stainless steels 
In the electrode field, a long period of intensive ce 


velopment work culminated in the production of a Cla 
E-6011 electrode for a.-c. welding in all posits pat 
ticularly the vertical and overhead positio In ec 
junction with Class E-6020 electrods this electrode 
provides complete flexibility for the use of a.-c. welding 
on mild steel, and is therefore a very important contri 
bution to productive efficiency 

Accessories were developed to keep pace with the 


iddit: Th 
elders 


needs of the industry, the most noteworthy 
being a line of protective clothing for women w 
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AMERICAN WELDING SOCIETY 


ACTIVITIES = 


RELATED 


EVENTS 





NOMINEES FOR DISTRICT VICE- 
PRESIDENTS 


New York-New England: F. C. Fyke, 
Materials Engineer, Standard Oil Develop 
ment Co., General Engineering Dept., 
Elizabe th, N J 

Middle Eastern: C. H. Jennings, Re 
search Engineer, Westinghouse Electric & 
Mfg. Co., Research Labs, East Pittsburgh, 
Pa 

Middle Western G. N. Sieger, Pres. & 
Gen’l. Mgr., S.M.S. Corp., 1165 Harper 
Ave., Detroit, Mich 

Southern: E. C. Chapman, Metallurg: 
cal Engineer, Combustion Engineering Co., 
Inc., Chattanooga, Tenn. 

Pacific Coast: J. C. Gowing, represent- 
ing Hobart Bros., Arc Welders and Eute 
tic Welding Alloys, Inc., 1007 Santa Fe 
Ave., Los Ang les, Calif. 


Article V, Section 6, By-Laws: “‘ Th 
nominations made by the Districts shall 
be published in the April issue of Tut 


WELDING JOURNAL of the AMERICAN 
WELDING SOCIETY 

Independent nominations may be 
made by a petition of twenty-five (25) or 


more members sent to the National Secre 
tary not later than May 15th; 
tions for the nomination of District Vice 
Presidents shall be signed only by mem 
bers within the district concerned 


such pt ti 


‘Only District members shall be eligibl 
to vote for District Vice-Presidents.”’ 


ANNUAL MEETING 


The Annual Meeting of the AMERICAN 
WELDING SOCIETY is shaping up to be an 
outstanding event in connection with the 
furthering of the war effort. The program 
is developing into some eighteen sessions 
covering every phase of welding of direct 
interest to war production work, in 
cluding Railroad Welding, Tubing, Cut- 
ting, Ships, Aircraft, Inspection, Quali- 
fication and Training, Resistance Welding, 
Weldability, Research, Non-ferrous Weld- 
ing and Brazing, Piping, Flame Hardening 
and Softening, Production, Repair and 
Maintenance, and Metallurgy. 

The Hotel Morrison, Chicago, has been 
selected as the headquarters for the 
Society. Following the pattern of last 
year, the technical portion of the program 
will be confined to a three and a half days’ 
session with two and three simultaneous 
sessions occurring practically all the time. 
All the frills of ladies’ entertainment, 
president’s reception and annual dinner 
and banquet have been dispensed with. 


BACK NUMBERS OF THE JOURNAL 


The AMERICAN WELDING SOCIETY is 
short of a number of back copies of THE 
WELDING JOURNAL. These are in demand 
by workers in defense industries and by 
libraries. 
A list of the issues which the SocrEtTy 
would like to obtain is given below. Any 
member who has no need for his back 
copies will be conferring a favor on the 
Society if he sends them in. If some 
reimbursement is desired, the Society 
is willing to pay 25¢ per copy sent in 
November 1934 
January, February, March and Septem 
ber 1935 

January, August, September and Octo 
ber 1936 

March, April, May, June, July, August 
and December 1937 

January, February, March, May and 
November 1938 

January 1939 

January, February, May, August, and 
December 1940 

January and February 1941 

October and November 1942 


ORPHAN ELECTRODE STUBS ADOPTED 
BY NEW YORK BOARD OF EDUCATION 


A quantity of electrode stubs ac 
cumulated by a manufacturer recently 
came into the willing possession of the 
New York Board of Education under 
rather unusual circumstances. The stubs 
were originally destined to be melted, but 
they are now in New York City’s manual 
training schools doing their part in the 
training of welding operators. 

The incident happened at a meeting 
in New York sponsored by several en 
gineering societies, and held at the re- 
quest of the WPB to discuss various 
manufacturing problems. Mr. E. Vom 
Steeg, Jr., General Electric welding 
specialist, had just concluded a talk out- 
lining various ways in which electrodes can 
be conserved, when a representative of 
the manufacturer with the accumulation 
of electrodes asked to be heard. 

The representative explained how the 
stubs were accumulated. The stubs, he 
said, resulted from a particular production 
job in which it is impossible to use more 
than 8 in. of a 14-in. electrode. With 
this job, the material to be welded is 
placed on a revolving, mechanically driven 
fixture. A new 14-in. electrode is desirable 
for starting this operation, since starting 
it with a partly used electrode means 
stopping the machine when the electrode 
is used, cleaning the weld, inserting a 
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new electrode in the holder and starting 
the fixture again. Obviously, the repre- 
sentative pointed out, it is more economi- 
cal to use a new electrode for each opera- 
tion even though this results in an ac 
cumulation of large-size stubs. 

Mr. Vom Steeg suggested that the 
manufacturer contact several welding 
schools, since these schools are finding it 
increasingly difficult to obtain electrodes 
for use in training war welders. Here a 
member of the New York Board of 
Education promptly offered to adopt the 
orphan stubs, explaining that they would 
prove invaluable in the city’s manual 
training schools 


JOURNAL BOUND)|VOLUMES 


Owing to increased size of Jour 
NAL, increased cost of production 
and increased cost of binding, it is 
necessary to change the prices of 
the bound volumes of the JOURNAL, 
effective April Ist. The prices will 
be $6.00 per volume, plus postage, 
to members; and $6.50 per volume, 
plus postage, to non-members 


ARMY-NAVY “E” AWARD 


The El Segundo Plant of the Douglas 
Aircraft Company received the Army- 
Navy ‘“‘E”’ Award for outstanding produc 
tion of Dauntless Dive Bombers 


BUDD COMPANY EMPLOYEES 
AWARDED SECOND STAR IN 
ARMY-NAVY “E” PENNANTS 


Renewal of the Army-Navy “‘E’’ Award 
to the employees of the Edward G. Budd 
Manufacturing Company with the privi- 
lege of adding a second white star to the 
company’s war flag, has been granted 
by the Navy Board for Production Awards 
according to an accouncement made on 
February 25th. A new pennant with two 
stars has been presented to the company 
by the Commandant of the Fourth Naval 
District. 

The Budd Company won its first war 
flag, the Navy ‘‘E’”’ more than a year ago. 
This was followed by the Army-Navy 
“E” with one star. The latest award is 
the third given the company for its war 
production record. 
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SEVEN GRADES 


Ampco-Trode coated-bronze elec- 
trodes are made in 7 grades of 
physical properties, giving a wide 
choice in strength and hardness. 


SEVEN SIZES 


Sizes range from %” to %‘in di- 
ameter —an economical size for 
every job. 


WELDING METHODS 


Ampco-Trode weldrods can be 
used by metallic arc, carbon arc, 


and oxy-acetylene welding. 


FREE CATALOGUE 

If you are interested in better 
bronze welding, send for the revis- 
ed Ampco-Trode catalogue, giving 


detailed information on electrode 
properties and welding technique. 















These coated-bronze electrodes have bearing chara 

teristics that make them outstanding as overlays for steel and cast 
iron. Made of Ampco Metal, these aluminum bronze rods have 
certain inherent bearing qualities, proved by thousands of appli 
cations in the industrial field. Ampco-Trode weldrods are exten- 
sively used for building up worn shafts, wear strips and valve 


seats; overlaying bearing surfaces; and refacing for wear resistance 


Superior Hardness and Strength. With a choice of 
seven grades with a wide range of hardness — 100 to 375 Brinell 
you can select an electrode that will exactly meet your require- 
ments; available also in tensile strength from 60,000 to 80,000 psi. 
Thus, instead of one electrode with a narrow range of properties, 


you have a series of electrodes from which to choose 


« Tay these Remarkable Electrodes* 


See what you can do with them under practical working conditions 


in your own shop. Write forthe free Ampco-Trode catalogs today. 


AMPCO METAL, INC. 


DEPARTMENT W4J-4 MILWAUKEE, WISCONSIN 
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Steel Pipe, Sizes 30 In. and Over (A134-42). Am. Soc. Testing 
Matls.—Standard, 1942, pp. 277-279 

Pipe, Steel. Standard Specifications for Electric-Resistance- 
Welded Steel Pipe (A135-42). Am. Soc. Testing Mat!s.—Standard, 
1942, 6 pp 

Pipe, Steel. Standard Specifications for Electric-Fusion-Welded 
Steel Pipe, Sizes 8 In. to But Not Including 30 In. (A139-42) 
Am. Soc. Testing Matls.—Standard, 1942, pp. 271-276 

Pipe, Steel. Standard Specifications for Electric-Fusion-Welded 
Steel Pipe for High-Temperature and High-Pressure Service 
A155-42 Am. Soc. Testing Matls.—Standard, 1942, 8 pp 

Railroad Repair Shops. Oxy-Acetylene Treatment of Metals in 
Repair Department of Swiss State Railways, R. Weyermann. Iron 
& Steel Inst Bull. no. 84, Dec. 1942, p 57-A 

Shipbuilding Electric Welding in U. K. Shipyards, A. Ayre 
Brit. Motor Ship, vol. 23, no. 276 (Jan. 1943), pp. 344-345 

Shipbuilding. Ship Welding, R. C. Thompson and H. Hunter 
Elec. Rev., vol. 131, no. 3395 (Dec. 18, 1942), pp. 782-783; see 
ilso Elecn., vol. 129, no. 3366 (Dec. 4, 1942), p. 603 

Shipbuilding. Some Observations on Ship Welding, D. Arnott 
Shipbldg. & Shipg. Rec., vol. 61, no. 2 (Jan. 14, 1943), pp. 30-32 


Ships. Welded Cargo Ships, W.S. Burn. Elec. Rev., vol. 131, 
no. 3393 (Dec. 4, 1942), pp. 729-730 

Shipyards, Equipment Electrical Equipment of Shipyards, 
H. M. Coatsworth. Machy Market, no. 2201, 2202 and 2203 
Jan. 8, 1943), p. 18: (Jan. 15), pp. 23-24, and (Jan. 22), pp. 33-34 
and 32 

Shipyard Equipment Electrical Equipment of Shipyards, 
H. M. Coatsworth. North East Coast Instn Engrs. & Shipbldrs 

Trans., vol. 59, pt. 3 (Jan. 1943), pp. 93-112 

Steel Castings. Repair of Finished Castings by Welding, C. G 


Luttis and P. Field. Purchasing, vol. 14, no. 2 (Feb. 1943), pp 
SS—-91 and 228 
Steel Hardening, Oxy-Gas Pro Railroads’ Use of Flame 
& 


Hardening Processe F. C Haase Ry. Mech. Engr., vol. 117, 
no. | (Tan. 1943), pp. 18-20 and 24 

Steel Plates. Standard Specifications for Carbon-Steel Plates 
for Stationary Boilers and Other Pressure Vessels (A70-42 Am 


Standard, 1942, pp. 49-53 

Steel Testing. Non-Destructive Testing for Autogenous Welding 
und Hardening, W. Kolb. Iron & Steel Inst Bull. no. 84 (Dec 
1942), p. 65-A 

Water Pipe Lines. Thawing Frozen Water Mains with Welding 
Generator. Eng. & Contract Rec., vol. 56, no. 7 (Feb. 17, 1943), p 
13 

Welds, Inspection. First Report of Welding Sub-Committee 
Inspection of Welding. Instn. Production Engrs.—J., vol. 21, 
no. 12 (Dec. 1942), pp. 492-516 

Welds, Shrinkage. Correcting Distortion in Large Structures, 
L.M.Grover. Welding Engr., vol. 28, no. 2 (Feb. 1943), pp. 34-37 

Welds, Stresses. Effect of Notches and Internal Stresses on 
Fatigue Strength of Welded Joints, A. Thum and A. Erker. Iron 
& Steel Inst.—Bull. no. 84 (Dec. 1942), p. 57-A 

Wire Rope. Casting Lugs on Ends of Wire Rope, C. R. Hoch 
muth. Petroleum Engr., vol. 14, no. 5 (Feb. 1943), p. 111 

Wire Rope. Reclaiming Worn Sheaves, F. L. Spangler. Con 
structor, vol. 25, no. 2 (Feb. 1943), p. 35. 

Women in Industry. Women Mean Business, G. R. Reiss 
Steel, vol. 112, no. 5 (Feb. 1, 1943), pp. 86-87 and 124 
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ELECTROLOY ALLOYS for RESISTANCE WELDING ELECTRODES and DIES 


Spot ELECTROLOY ALLOYS were developed specifically for the resistance welding industry. ELEC- 
fom TROLOY ALLOYS cover the full range of physical properties necessary to the manufacturers and users 


Butt 


of resistance welding equipment. 


Flash Our engineers will be glad to make recommendations for your special electrodes. Submit samples or 


— specifications. 
Projection 


Catalog and prices available on request. 


THE ELECTROLOY COMPANY, Inc. 


1600 Seaview Avenue, BRIDGEPORT, Connecticut 
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In many important applications. 
the overlaying of Monel on steel permits 
maintaining continuous corrosion-resistant 
surfaces. 

For example, in fabricating this frac- 
tionating tower of Lukens Monel-Clad steel 
plate, it enabled the manufacturer to pro- 
tect the steel flanges with corrosion-resist- 
ing Monel. Thus, every part of the equip- 
ment which comes into contact with the 
harsh distillates resists their corrosive 
action. 

Steel flanges are overlaid with Monel. 
first, by undercutting them 5/32” to 3/16” 
for a width of 1” or more, depending on 
the size of flange involved. 

The first weld layer is depos- 
or 5/32” dia. No. 


130X Monel electrode using 


ited with 4” 


string beads. Weaving is to be 
avoided because this technique 
makes a larger weld puddle... 
permits a higher percentage of 
iron to be diffused into the weld 


metal... lowers its corrosion 





Suggested joint design, nozzle 
lining to sheet lining overlay- 
ing flange faces. 





Fractionating tower, fabricated by Edge Moor Iron W ks., 
Inc. Diameter 6’, overall length 43'6" , top 15'6" . section 
of Monel-clad 22/32” plate, cladding '%". Manways and 
covers also lined with 44” Monel, plug welded 





resistance. Similarly. excessive penetration 
should also be avoided. 

All flux should be removed from the first 
layer before depositing. Subsequent layers 
which may be laid down with a weave to 
produce beads up to 2” wide. Larger elee- 


AA ’?” 
or 4 


trodes. 7) .may now be used. 

Monel overlays made with No. 130X 
electrodes on mild steel have a 
hardness of 150 to 160 Brinell 
(3000 kg.). 

For full informaton on weld- 
ing Monel. write for Bulletin 
T-2, “Welding, Brazing and 
Soft Soldering of Monel. Nickel 
and Inconel.” The Interna- 
tional Nickel Company. Ine.. 


67 Wall Street. New York. N.Y. 


MONEL + “K” MONEL © “S” MONEL © “R” MONEL © “KR” MONEL © INCONEL © WICKEL © “2” NICKEL 
Sheet... Strip... Rod...Tubing ...Wire... Castings 
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wae Reduce Acet 


Sight Feed brings you many advantages: 


. You save up to 75% on acetylene costs. 
- Your supply is certain, always visible. 
- You don't “run out” on a weld or cut. 
. You operate any torch at any pressure. 
- Your costs go down to a minimum. 
- You're safe with Sight Feed 

—listed by UL and FM. 
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Write for all Sight Feed advantages 
THE SIGHT FEED GENERATOR COMPANY 


: Richmond, Indiana Factory: West Alexandria, Ohio 
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Everything 





Electronic controls for 
spot and seam welders 


-— 
a ; 
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Y 
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Weld-recorders—to re- 
cord electrical input of 
EVERY weld 








a 


Cables and 


instruments 


Capacitors for power- 
factor improvement 





RESISTANCE-WELDING 
MACHINES 


You Need 


In Electric Equipment for 


Electronic weld 
and 
sequence timers 








Electron tubes 
for all purposes 





Ajr circuit breakers and 
welding transformers 


L; 


Motors and 
control 
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GENERAL @ ELECTRIC 





How Spot-welding 


SAVED § OPERATIONS 


in Mounting These Studs 


Today — less-st 


Insert a stud in the electrods 


press the foot-switch. Before you ime. J 
foot returns to the floor, the weld is G 


completed—strong, tough, fast. St 


and panel become one piece in one It 
operation. Yesterday, before spot 

welding took over, each stud took Relieves 
seven operations, operator k 


The Old Way— 
Drill a hole, tap it, countersink 


it, screw in the stud, peen it (‘s t Wt 
won’t turn), grind off the ré re t fy G-E ele 
surface, fill the stud head. Seven h 
long steps. With 7 tools. But you I resistal ne. F 
spot-weld a stud to that panel in t further ! { ntact 
wink of an eye. G-E 

Resistance welding with precis« machine 
electronic control is speeding thx write E tr trol 
construction of light-metal and stain General Elect >chenectad N. Y 


Speed Production Electronically 
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SECOND PRODUCTION AWARD 
FOR HANDY & HARMAN 


On February 20th at ceremonies held 
in the Handy & Harman Bridgeport 
plant, the company’s employees were 
presented with an Army-Navy “‘E”’ 
Production Award for the second time 
and now have the honor of flying an ‘‘E”’ 
pennant with a “Star.” 

The “Star” Award Pennant was pre 
sented by Lt. Commander R. T. Fish, 
U.S.N.R., and was accepted for the com 
pany by Mr. G. H. Niemeyer, president, 
who in addition to expressing his grati 
tude told how silver and its alloys are 
doing important work in constructing 
ships, tanks, airplanes, guns, bombs. shells 
and other essential equipment 


SPOT WELDERS 


New Bulletin P-50C has been published 
by the Pier Equipment Mfg. Co. of Ben 
ton Harbor, Mich., describing and illus 
trating their recently announced P-50 
and P-100 Peer air-operated press type 
combination Projection and Spot Weld 
ers Details of construction, equipment 
and application are included along with a 
chart of welding capacities for different 
gages of sheet and structural steel wire 
rods and non-ferrous metals 


WILL PROTECT THE WORKING 
GIRL 


Recognizing that the advent of women 
in industry presents a problem for special- 
ized safety equipment, The Boyer-Camp 
bell Company, Safety Division, Detroit, 
announces a catalog exclusively devoted 
to this purpose. 

It describes equipment for the working 
girl's protection from head to foot, includ- 
ing clothing and caps by nationally known 
costume designers. But you will note that 
none of these styles has lost sight of pro 
tection—the primary motive of clothing 
for the factory 


WELDING BOOK 


A new book, The Instructor of Steel Ar 
Welding by W. R. Stunkard, has been 
published by the author. Copies may be 
obtained at $3.00 per copy from W. R 
Stunkard, 2015 Thirteenth Ave., Oakland, 
Calif. 

The book contains 112 pages and is a 
course of instruction in steel arc welding 
It is the story of successful welding gleaned 
from fifteen years of practical experience 
in a wide variety of work 

The book consists primarily of 25 lessons 
suitably illustrated and with appropriate 
questions at the end of each lesson 


RIEPPEL JOINS BATTELLE 


Perry J. Rieppel, welding engineer, has 
been named to the research staff of 
Battelle Memorial Institute, Columbus, 
Ohio, where he will assist in welding re- 
search on industrial and governmental 
projects. 

Prior to joining the Battelle staff, Mr 
Rieppel was associated with the Buffalo 
plant of the Curtiss-Wright Corp. He 
is a graduate of Mansfield State Teachers 
College and has had additional work at 
Cornell University and the University of 
Buffalo. He is a member of the AMERICAN 
WELDING SOCIETY 


OXYACETYLENE FLAME ADJUSTMENT 
CHART 


Prepared particularly for guidance of 
new welders, Airco’s new color chart for 
oxyacetylene flame adjustment is being 
welcomed even by ‘“‘old hands.”’ 

It shows natural color photographs of 
five fundamental flame adjustments: (1 
acetylene burning in air; (2) a strongly 
carburizing flame; (3) slight excess of 
acetylene flame; (4) neutral flame; and 
(5) an oxidizing flame. 

Being so completely graphic, it conveys 
the proper appearance of the various weld 





For Your Position -Welding Problem... RANSOME HAS THE ANSWER 


7 is the latest Ransome development in position welding equipment .. . . Turning rolls for 
rotating heavy cylindrical work. 

The set of driving rolls is controlled by a variable-speed power unit. Means for adjustment 
to accommodate cylinders from 2-ft. to 14-ft. diameter is provided. One or more sets of idler 
rolls are used, according to the length of cylinder being worked. 

The Ransome line of positioners and rotating fixtures includes the unit that will help you 
produce smoother and stronger welds... .in less time than with old methods, and at a substan- 


tial reduction in cost. 


Our engineers are ready to study your problem and to offer a specific solution. 


» Literature on request 
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TesTING by wtheutiad 6 

* FaTgue electric test machine mang Po a 
is shown measuring the ion of the specimen by a micro- 
meter microscope. This test is particularly valuable in check- 
ing aircraft applications of spotwelded steel. 





DO YOU KNOW 
ALL YOU NEED TO KNOW ABOUT 


Spotwelding steel? 





NDER the pressure of war pro- For example, on one steel alone, The results of this t 

duction, tea ling is “grow- Carnegie-Illinois engineers con- dreds of other ’ 
ine up’ * too fast for anyone to know ducted an extensive test involving vide you with accurat rmatiolr 
Wi about it. But if your plant 1s over 3000 spotwelded specimens. Its on the spotwelding characteristic 
utilizing spotwelding to fabricate objectives were to determine the best anv U-S<-S Ste here o oblig 
steel products, you need to know at welding techniques and to establish tion. Simply writ | 
least the best techniques for your tension-shear strengths, pull-out business letter! id, explaining oul 
particular application in order to strengths, angles of twist and impact welding problem, a1 

| meet quality specifications and pro- values of spotwelds in this particular will suggest a solution ba ' 

duction quotas. U-S-S Steel. tical researc] 


We don’t claim to know all about ep aaeeineaeaepiemnteas a 


spotwelding steel. But U-S-S re- U-S‘S Rolled Steels for Welding Include: 


search engineers have accumulated 


one of the most complete sources of SS SE VenetieStaats to resiet corvesion and increase an ee 
| welding information available any- inal ac aa — 
where. Because we are the country’s U-S’S Copper Steels to give twice the atmospheric cor- U'S’S Carilloy Alloy Steels 
largest producers of steel, we have rosion resistance of regular steel at little additional cost ial jobs of indust 
made it our job to understand the U’S’S Abrasion-Resisting Steel to combot weor and U-S-S Hot-Rolled and Cold-Rolled Steels 
most successful methods for fabricat- nanan basic advantages 
ing every type of steel. U-S-S Stainless and Heat-Resisting Steels to assure accordance with the 


U°S°S ROLLED STEELS FOR WELDING 


CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY, San Francisco 
TENNESSEE COAL, IRON & RAILROAD COMPANY, Birmingham 







United States Steel Export Company, New York 


UNITED STATES See ut 
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accurately 
instruc 


and 
than any amount of descriptive 
This chart is a vitally important 
guide for every welder, for even the best 
manipulative skill is wasted 
unless flame adjustments are correct 
Desired quantities of these charts (which 


ing flames faster more 


tion 
welding 
contain no advertising) may be obtained 


on request to Air Reduction Co., 60 E 
12nd St., New York, N. Y 


THE WELDING OF PIPING 


Che Welding of Piping’’ 
16 well-illustrated pages. Its 


is a practical 
treatise of 
articles 
Applied 


material consists of a series of 
prepared by Air 


Engineering Dept 


Reduction’s 


It comprehensively covers various types 


of ferrous and non-ferrous piping, their 


dimensions, fabrication and estimates of 
welding and labor costs 

Copies may be procured on 
Air Reduction Co., 60 E. 42nd St 


York, N. Y 


request to 
New 


CLASS OF WOMEN WELDING 
STUDENTS 


The first class of welding 
tudents ever graduated from the 25 
year-old Lincoln School of Arc Welding, 
Lincoln Electric Company, Cleveland, 
Ohio, received diplomas Friday, January 
29th. After teaching arc welding to more 


20,000 men, the school opened its 


women 


than 


first course to women on January 4th 


rhirteen women completed the 4-week 
course 
[he graduation exercises were held at 


the school as shown in the photo Phe 


chief instructor, Arthur E. Madson (left 
is shown holding the diplomas, while 
another instructor, M. O. McKenzie, is 


shown seated 

The first women graduates of the school 
are, left to right (front row), Mrs. Dorothy 
Mrs. Frances Burgner, Miss Mari 
Mrs. Anna Ferberdino, Mrs 
Wilcoxson, Miss 
Helen Zanieska, Mrs 


Brady, 
Zanieska, 
Olive L 
back row), Miss 
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Lena Grapo; 


ye 5st 





Allin, Mrs. Irma 
Ellyn Sheptak, Miss 


Olga Lang, Mrs. Stella 
J. Harmon, Miss 
Columbia Lucarelli 
Following graduation, the 
cepted positions in various war plants in 
Cleveland Among them house 
Wives and office workers 


women ac 


were 


waitresses, 


FOUR DESTROYERS LAUNCHED 


Four destroyers were launched: at 
Kearny, N. J. on Sunday, February 28th, 
time, in the shipyard of the 
Federal Shipbuilding and Dry Dock Com 
bringing to five the number of de 
yard in 


two at a 


pany, 
stroyers launched by this single 
February 

Federal is the holder of the first Army 
Navy ‘‘E”’ presented anywhere, and the 
award has been renewed for ‘‘continued 
splendid achievement in outstanding pro 
duction of destroyers 

A Pearl Harbor hero’s name was given 
the four ships, the destroyer Azdd, 
as it started down the ways of U. S. Steel’s 
shipbuilding subsidiary. It was christened 


one ol 


MALLORY STANDARDIZED WELD 


or butt welding. . 


Whatever metals you’re resistance welding... 
. specify Mallory Electrodes. 
ing or replacement far less often. 


in honor of Rear Admiral Isaac Campbell 
Kidd, who was killed in action during the 
Japanese attack on Pearl Harbor, Ter 
ritory of Hawaii, on December 7, 1941 
The sponsor was his widow, Mrs. Kidd, 
of 31 College Ave Annapolis, Md 
Admiral Kidd was born March 26, 1884 


in Cleveland, Ohio The destroyer 
Thorn, Bullard and Turner likewise wert 
named for distinguished naval men as 


they were sent into the water 

This was the third quadruple destroyer 
launching in the last ten months at the 
Kearny yard. The first 
fighters was sent down the ways, one at a 
May 3rd in a total of fifty 
second four were launched 


quartet of sea 


time, last 
minutes. The 
in twenty-eight minutes on Armistice Day 
1942, when the practice 
of launching destroyers two at a 
Telephones then as on thi 
latest launching to signal the simultaneou 
start of two ships at a time down shipway 
in widely separated parts of the yard 
Ceremonies confined to simpk 
christenings because of wartime restric 
limited the 
sponsors 


yard began the 
time 


were used 


were 


tions, which spectators to 


guests invited by the 


1G ELECTRODES . 


by spot, seam, flash 
They need redress- 
Write today for your free copy 


aS of the factual, up-to-date Mallory Resistance Welding Data Book. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA « Cable Address — PELMALLO 
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Even a student welder is amazed at how quickly he learns to make 
difficult welds with the SMITHway Welding Monitor. Actual case 
histories prove that it not only trains welders better in one-third 
less time but also reduces the electrode poundage required for 
training from about sixty pounds to forty pounds per student — 
a 33'4% saving in critical war material. 

Developed by A. O. Smith to meet our own needs in our own 
plants where thousands of tons of welded products are made 
each month, the SMITHway Welding Monitor is a device which 
automatically tells the student and the instructor when the elec- 
trode is being fed at correct speed, and when feeding speed is 
not correct. It is simple, easy to operate, inexpensive to buy, 
and pays for itself many times over in timesaving and in im- 
proved quality of welds. It will enable yeu to train more opera- 
tors with fewer instructors — and quickly replace men taken by 
the draft. 


HELPS INSTRUCTOR 


The Smith Welding Monitor enables the instructor to handle 
larger numbers of students. The Monitor is placed so that its 
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SMITH Certified 
WELDING ELECTRODES 


— made BY welders 
— FOR welders 


The Smith line includes (1) Mild 
Steel Electrodes, (2) High Tensile 
Electrodes, and (3) Stainless Steel 
Electrodes. Smith Laboratory Con- 
trol positively assures uniformity 
between any box of electrodes pur- 
chased today and subsequent ship- 
ments of the same type. 


lights are visible from a distance. They signal correct and 
incorrect welding as do the lights in the welder’s shield. 
The instructor gives his attention where it is most needed 


MEETS REQUIREMENTS OF ALL TYPES OF ELECTRODES 


Requirements of all of the various welding electrodes 
available today are met by the Smith Welding Monitor 
Its dials are calibrated and the pointer merely has to he 
set on the value that has been found to be best for the 
particular electrode being used 


“PRICE —$150 Net 
F.O.B. MILWAUKEE, WIS. 


This price is des Welding Mon 


plug connections and 
lighting issembly for 
own helmet or hat 








SMITH A. C. 
ARC WELDER 








A precision-built machine for pre- 
cision welding, ruggedly constructed 
to carry heavy loads continuously 
without injury ... 20% to 25G 
greater deposits than obtained with 
a no arc blow... light weight 
. compact... mobile... high 
efficiency ... high power factor. 





MAIL COUPON FOR CONVENIENCE 
A. O. Smith Corporation 
Milwaukee, Wisconsin 


Please send us complete information about 

Smith Welding Monitor Smith Certi 
fied Welding Electrodes Smith A. ¢ 
Arc Welder 


Company Name 


‘“ AVE OR S MITH Corporation ow. 


MILWAUKEE + WISCONSIN * HOUSTON «+ TEXAS 


Individual 
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...and FAN OVW EL LUE i ~)y says Chief Electrician of Large War Plant 


“Production-line welding in 10 days by women 
operators who never struck an arc before? A few days 
ago we would have thought it impossible. Today, 
it’s a fact!’’ 


So states this official, who has supervised the train- 
ing of more than 600 women welders, for producing 
tank tread shoes on seven continuous production 
assembly lines. The average woman worker quickly 
learns how to strike an arc and run short beads—from 
then on she practices, practices, practices welding 
tank tread shoes. Usually in ten days she is ready for 
actual production welding (work must pass bend 
tests)—where her initial work is carefully supervised 
by her instructor. 





PLANTS IN 25 CITIES... 
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“‘One of the biggest factors that has made it possible 
~and successful,” says this electrical engineer, “‘has 
been the use of a-c welders, We bought them originally 
because they were immediately available, although we 
had always used d-c. 


“We found, however, that the freedom from arc 
blow made it much easier to develop qualified oper- 
ators. Weld quality is excellent. Most important, 
we’ve had literally no maintenance in nearly a year 
of 24-hour-a-day average operation.” 

. * . 

The 275 Westinghouse a-c 500-ampere welders in operation 
at this plant are just a few of the many Westinghouse welders 
that are solving problems of availability, ease of operation and 
freedom from maintenance for many war plants. Ask for booklet 
B-3136. Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 

j-21269 


@ Westinghouse A-C WELDERS 


OFFICES EVERYWHERE 
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BARNETT PROMOTED 


Orville T. Barnett, Engineer of Tests 
for Murex arc-welding electrodes, of Metal 
& Thermit Corporation, New York, has 
been made Production Engineer for both 
arc-welding and 
sions. 


Thermit welding divi- 





Mr. Barnett is a graduate of the Illinois 
Institute of Technology (formerly Armour 
Institute of Technology). Before joining 
Metal & Thermit Corporation, in 1940, 
he was connected with Black, Seville and 
Bryson of Oklahoma City, where he was 
in charge of welding and shop inspection. 

In addition to his new duties, Mr. Bar 
nett will continue to supervise quality 
control of welding electrode production at 
both Jersey City and East Chicago plants. 


INDUSTRIAL RADIOLOGY 


Industrial Radiology, X-Rays and 
Gamma Rays, by Ancel St. John and 
Herbert R. Isenburger. Second edition. 
Price $2.00. Published by John Wiley 
& Sons, Inc., New York. 298 pages. 
The present book is intended to furnish 
in readable form authoritative information 
concerning the practical use of radiology 
for industrial service. It presents not only 
the general principles governing the pro- 
duction and use of x-rays and gamma rays 
but also the special technique suitable 
for important classes of materials used by 
industry. To a great extent it represents 
the actual experience of the authors in the 
development and use of routine methods 
for rapid and economical inspection, in 
large-scale commercial operations. Some 
of this material is here published for the 
first time. Most of the curves and tables 
have been adapted from data available 
in the literature supplemented by private 
records. Wherever possible they have 
been expressed in forms immediately useful 
in the shop. Where curves, tables or 
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illustrations have been taken directly, 
appropriate credit is given. For the con- 
venience of those who may desire to pursue 
the subject more extensively, a bibliog- 
raphy of pertinent literature has been 
appended 


1942 BOOK OF A.S.T.M. STANDARDS, 
IN THREE PARTS 


The recently completed 1942 Book of 
A.S.T.M. Standards, issued in three parts, 
contains in their latest approved form all 
of the Society’s widely used specifications 
and tests for materials, definitions and 
recommended practices. One of industry’s 
most important books, the latest edition 
has 1090 standard 
methods than 4900 
pages. 

Continuing the policy first used with 
the 1939 book, the latest edition gives all 
specifications, whether formal standards 
or tentative. It is issued in three parts, 
the divisions being as follows 

Part I, Metals.—Ferrous and non-fet 
rous metals (all A and B and some E 
serial designations methods of 
chemical analysis. General testing meth 
ods (E serial designations 

Part II, Nonmetallic 
structional.—Cementitious materials, con 
crete and aggregates, masonry building 
units, ceramics, pipe and tile, thermal in 
sulating materials (all C serial designa- 
tions Timber and timber preservatives, 
paints, varnishes and lacquers, road mate 
rials, waterproofing and roofing materials, 
soils (certain D serial designations). Gen 
eral testing methods, thermometers (E 
serial designations) 

Part III, Nonmetallic Materials—Gen 
eral.—Fuels, petroleum products, electri 
cal insulating materials, rubber, textiles, 
soaps and detergents, paper, plastics, 
water (remainder of D serial designations 
General testing methods, 
(E serial designations) 

The Society is also issuing a new edi 
tion of its volume of chemical analysis of 
metals, including 21 widely used standards 
for both ferrous and non-ferrous metals. 
This book will be issued later in 1943 
These methods are not included in the 
Book of Standards. 

Each part of the 1942 Book has a com- 
plete subject index. The Part II Index, 
for example, covers 32 pages, and there 
are two extensive tables of contents, the 
first lists all standards under general mate- 
rials headings; the second lists them in 
order of the sequence of the serial desig- 
nations. These features are intended to 
facilitate reference to any subjects covered. 
Some idea of the large increase in the 
books is indicated from comparative 
figures for the 1939 volume. (Publication 
of the books is triennial. 
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1939— 866 standards 
1942—1090 standards 


3700 pages 
-4900 pages 


1943-44 Supplements, Detailed Index 


To keep the books up to date in 1943 
and 1944, a supplement will be issued to 
each part in each of these years. As a 
service with the 1942 Book of Standards 


SOCIETY AND RELATED ACTIVITIES 






for 
PRODUCTION: 
A-C WELDING? 


Whether it’s a problem 
of training new operators 
quickly or of improving presetit’weld qual 
ity, Westinghouse a-c welders, with their 
freedom from arc blow, can help you. 100 
200, 300 and dels. Also 
1000-ampere models for use with the 
Unionmelt process 


500-ampere m 





D-C WELDER with 
ARCONTROL 


Single, pre-set current adjustment. Lots 
of capacity to handle all kinds of work. No 
drop-off after warming up—less lost 
motion making adjustments. 200, 300, 400 
amperes. 





MULTIPLE-OPERATOR SETS 


Do the work of 20 to 30 single-operator 
rotating sets. Stationary types for shop 
operation—semiportable types for use on 
shipways and similar applications. Ask 
for complete data. 


PORTABLE 
TACKING 
PANELS 


Compact, single-operator control panels 
for fit-up work with multiple-operator sets 
Extra capacity for light tack welding 

Write for latest literature. Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa. 

J-21269 


Westinghouse 


PLANTS IM 25 CITIES OFFICES EVERYWHERE 


WELDERS 





273 





there is a complete 200-page Index to 
Standards, which is furnished without 
additional charge and a copy accompani« 
the purchase of each part or complete set 


Sales Price, Including Supplement 


The cost of each Part is $9.00; the 
charge for Supplements is $3.00 for each 
part, each year. For half-leather binding 
add $1.00 extra for each part and each 
Supplement part 

Copies may be obtained from the 
American Society for Testing Materials 
260 South Broad St., Philadelphia, Pa 


BRAZING AND HARDENING HIGH- 
SPEED TIPPED TOOLS 


Conservation of critical high-speed 


steel has been responsible for furnace 


brazing and hardening of high-speed steel 
tipped tools at General Electric’s Sche 
nectady Works. While the practice 
is not yet in full production, sufficient 
work has been done to predict its success 
The tool blank is first rough machined 
and the part which has to be tipped is 
ground The high-speed steel tool tip is 
then ground to meet the exact contour of 
the blank. This is to assure a definite all 
over contact. The tip is then nickel 
plated and a 0.005-in. copper shim is 
inserted between the shank and tip. The 
tip is held in place with a piece of chrome 
nickel wire. Both tip and shank are 
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Dovetailed Forming Tool. 3 Views Showing: 1. High-Speed-Steel Tip and Nickel-Steel 
Shank; 2. Assembly Prepared for Furnace Brazing and Hardening; 3. Completed Tool 
and Work Produced with It. 


then covered with a suitable flux, and the such as decarburization, carburization and 
tool is ready tor brazing and hardening oxidation 

This is done in a “‘controlled atmos The brazing and hardening operations 
phere”’ electric furnace, using drycolene, are done at and from the same tempera- 
a gas developed for use in heat-treating ture. The tool is put into the furnace 
furnaces. Steels that have been treated without preheating. It is kept in the 
in this gas are free from surface changes furnace long enough to heat up to a 


continuous PRODUCTION 
IDEAL FOR TRAINING 


>» A WELDER built to stand the gaff... well 
suited for training and equally capable when sched- 
ules call for production around the clock. It is NEMA rated 





250 amperes output, with a welding range from 310 amps. 
maximum down to 40 amps. Operates at either 220 or 440 
volts. Includes all the G-R features: stepless heat control ; 
spun glass and mica insulation; power factor correction. 


NEW LOWER PRICE ...made possible by volume 


production... NOW $2 85. 0Oo 


(F. O. B. DESTINATION ) 


SEE YOUR NEAREST DISTRIBUTOR or WRITE FOR INFORMATION 





GLENN-ROBERTS COMPANY 


1009 FRUITVALE AVENUE, OAKLAND, CALIFORNIA 
Indianapolis, Ind.: P. O. Box 1556 - Washington, D. C.: P. O. Box 1814 
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MAKING BETTER TIME— There is still a shortage 


welders skilled in specific jobs and many industries find the} 
get on with their production program faster by “work-training 


groups of men in the technique they must acquire to reach top 


production....As you check on your men, continue, also, to ses 
that they use electrodes of correct analysis and size—see that 
they deposit no excess metal in the weld— make certain thaf 
they use the electrodes right down to the holder. With the 
tremendous increase in the use of welding electrodes it ha 


become vital to stop waste 


~ 
IPAAG IE cS7 WELDING ELECTRODES 


PAGE STEEL AND WIRE DIVISION Monessen, Pa., Atlanta, Chicago 


New York, Pittsburgh, San Francisco 











AMERICAN CHAIN & CABLE COMPANY, Inc. 





BRIDGEPORT + CONNECTICUT 








tm ESSENTIAL PRODUCTS... TRU-LAY Aircraft, Automotive, and Industrial Controls, TRU-LOC Aircraft Terminals, AMERICAN CABLE Wire Rope, 
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ADVERTISING 


TRU-STOP Brakes, AMERICAN Chain, WEED Tire Chains, ACCO Malleable Castings, CAMPBELL Cutting Machines, FORD Hoists, Trolleys, 
HAZARD Wire Rope, Yacht Rigging, MANLEY Auto Service Equipment, OWEN Springs, PAGE Fence, Shaped Wire, Welding Wire, 


READING-PRATT & CADY Valves, READING Electric Stee! Castings, WRIGHT Hoists, Cranes, Presses... In Business for Your Safety 
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temperature of 2375° F. (if made from 
molybdenum steel 2250° F. is used) 
The tool is very carefully removed from 
the furnace so as not to disturb the tip 
It is then quenched in oil until it turns 
black, approximately 1100° F., and then 
cooled in still air The tool is then 
tempered two hours at 1050° F., air cooled 
and retempered one hour at 1050° F 
and again air cooled. It is then finish 
ground 

Hardness tests of the high-speed steel 
tip indicate a hardness of 64-65 on the 
Rockwell ‘‘C”’ scale. While no complete 
life tests have been made on tools thus 
far, tests of forming tools on stainless 
steels at 120 surface-feet per minute have 
been very satisfactory. Several other 
tools, such as reamers, planing tools, dove 
tailed forming tools and cut-off tools are 
under test 


UNDERWATER RESISTANCE WELDING 


At the East Pittsburgh works of the 
Westinghouse Electric & Manufacturing 
Co., underwater resistance welding has re 
placed many of the routine processes of 
soldering or brazing of standard copper 
cable to terminals. This modification of a 
standard welding process has saved con 
siderably in production costs by raising 
output and improving the quality of 
finished products 

Essentially, the process consists of 
welding by means of special tips and hav- 
ing a stream of water playing on the 
stranded wire near the electrode Water 
is applied at a volume sufficient to cool 
the work and prevent oxidation at the 
weld 

Machines for this work are usually 
designed with one fixed and one movable 
electrode with a special jig fastened around 
the stationary terminal to hold the parts 
firmly in their relative welding positions 
Electrode tips as now used are made of 
carbon, molybdenum and cupaloy.  In- 
creased tip life is obtained by mounting 
them in water-cooled holders. For welds 
that do not require flux cupaloy tips with 
molybdenum inserts have been found 
most satisfactory. Carbon tips are re 
quired where flux is used. Inserts that 
contact the wire are grooved to prevent 
flattening the cable 


bull do it hetter with 
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SHAWINIGAN PRODUCTS 
CORPORATION 
EMPIRE STATE BLOG.. NEW YORK 


on a 60-cycle basis and a small stream of 
water playing on the wire adjacent to the 
weld, the technical data for upper end of 
left-hand assembly are as follows: 2352 
strands of 0.002 wire welded to 0.037-in. 
thickness of copper. Time 38 cycles, 
current 14,400 amp., 40%-lb. electrode 
pressure. Cupaloy tips with molybdenum 
inserts on both top and bottom. The 
lower end of the assembly has the wire 
welded to two pieces of 0.020-in. thickness 
of tinned copper. Time required was 26 
eycles with current of 14,400 amp. and 
400-Ib. electrode pressure. Flat surface 
tips used on both molybdenum inserts 
current and time are proportional to the 
size of the weld. 

This job, formerly a hand operation, is 
now a line production operation. Cost 





Fig. 1 of production has decreased and quality 
and appearance of the completed parts 

Ky means of a foot pedal, the operator have been vastly improved. 
initiates the lowering of the upper elec A noticeable comparison in completed 
trode to complete the weld. The machine assemblies by the old and new methods 
is air operated and is timed by electronic is that the wire cables remain flexible to 
controls which insure a quality weld the point of weld in the underwater re- 
rhe completed assembly may be removed sistance weld. In either the soldering or 
immediately without the use of pliers or brazing process molten metal cools after 
gloves being drawn into the hot cable by capil- 
Figure | shows typical welds made by lary action. Cooling the parts with water 
this new process. With time values based not only makes handling easier but heat 


is removed from immediate area of the 
weld rather than passing to more distant 
areas. Thus the original properties of the 
individual parts are not changed 

The savings and results of this process 
have made underwater resistance welding 
a standard part of quantity production 


NEW CHIEF METALLURGIST FOR 
TUBE TURNS 


Tube Turns, of Louisville, Ky., an 
nounces the appointment of Fred C. Smith 
as chief metallurgist, effective January 
18th 

From 1936 to the date of his present 
affiliation with Tube Turns, Mr. Smith 
was employed by Carnegie-Illinois Steel 
Co. at Chicago, in the capacity of field 
metallurgist. Prior to that he was plant 
metallurgist for the International Har 
vester Co. at Fort Wayne and Chicago 
plants 








Buy ‘‘Proven Fluxes’”’ with Years of 
Guaranteed Satisfaction behind them 


The Trade-Name is **ANTI-BORAX”’ 
Ask for Them Unequalled for Quality 





A Flux for every metal: Cast Iron Welding Flux 
No. 1; Brazing Flux No. 2; Braz-Cast Flux No. 4, 
for bronze-welding cast iron; *“‘ABC’? Aluminum 
Flux No. 8 for sheet Aluminum and all alloys of 
Aluminum; Stainless Steel Flux No. 9; Silver 
Solder Brazing Flux No. 10. 


ANTI-BORAX COMPOUND COMPANY 


Fort Wayne, Indiana 
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RESISTANCE W 
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AND ROLLING. | 


These D.C. and A.C. machi f aluminum, alumi- : 
num alloys, and magnesium Milas 016" plus .016" to and “"e= 0 
including .187” plus .187” steel, mild steel, scaly steel, PMM 2S-Ju5ll 
corrosion resisting steel, monel metals, inconel and other fer- ie 
rous alloys from .012° g me.012” to and including .500 
plus .500”. _ 
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— PROCESS ELECTRIC RESISTANCE WELDING 
DA STORED ENERGY - VARIABLE PRESSURE 
~ WITH PREHEATING - WITH PRECOMPRESSION 





ADVERTISING 








Fred C. Smith 


Mr. Smith is well known in the metal 
lurgical fraternity. In May 1942 he was 
elected as vice-president of the American 
Society for Metals, which office he re 
signed when he came to Tube Turns 
He is also a member of the American 
Society of Automotive Engineers and other 
technical organizations. 

His responsibilities at Tube Turns 
include supervision of all raw- and 
finished-materials inspection, forging 


operations, heat treating and metallurgical 
research and service 








Conserve equipment — You may not get more. 


~?*<BASTIAN- BLESSING 


4241 W. PETERSON AVE 
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BRASS maxes BULLE TS 


RESO Gas Plant Equipment 
to be safe, must be 
made of brass and 
other critical metals. 


LIQUID COATING PREVENTS 
ADHESION OF WELDING SPATTER 


After months of field testing under a 
wide variety of service conditions, The 
Midland Paint & Varnish Co. of Cleve 
land announce No-Spat, a liquid said to 
prevent adhesion of welding spatter 
According to the manufacturer, No-Spat 
should be brushed over the seam and area 
where weld spatter may fall After 
welding, the spatter may be wiped away, 
no chipping or grinding necessary. 

For information write Midland Paint 
& Varnish Co., 9115 Reno Ave., Cleve 
land, Ohio 


SUSTAINING MEMBERS 


Eutectic Welding Alloys Company, 40 
Worth St., New York, N. Y., originators 
and exclusive manufacturers of Castolin 
Eutectic Alloys for the Low Temperature 
Welding Process (for oxyacetylene, arc, 
furnace, high frequency, etc.). These ma- 
terials can be used for production welding, 
salvaging, and reclamation of steel, cast 
iron, malleable iron, alloyed steel, tungsten 
carbide, bronze, brass, nickel, copper, 
aluminum, magnesium, die castings, etc 
The process is suitable for joining, filling 
and for building up or surfacing. Free 
assistance and technical information upon 
request. 


A. B. Farquhar Company, York, Pa., 


founded in 1856, has served America 


CHICAGO 


Equipment for 
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through four wars and now into the fifth 
through the disturbance of booms and 
panics, and through it all has built a strong 
foundation. Today Farquhar is prody. 
ing all types of war material for the armed 
services including such equipment as g) 
mm. trench mortars and mounts, sterilizers 
and disinfectors, hydraulic Production 
presses for smokeless powder, gun barrel 
straightening, cartridge case drawing, shel) 
piercing and drawing, shell nosing ang 
metal forging and extrusion. The largec 
of these is 7200 tons. This equipment r, 
quires all types of welding for complete 
fabrication. Farquhar also manufactyers 
the line of ‘‘Iron Age’’ farm implements 
and material handling ‘‘Portable” co 
veyors for coal and packaged goods 


SUSTAINING COMPANY 


The Standard Oil Company of New Jer- 
sey refinery at Bayway, N. J., has been 
devoted almost 100% to the war effort 
since Pearl Harbor. At Bayway are the 
huge laboratories engaged in research 
work from which have come synthetic rub- 
ber, synthetic toluene for making TN1 
and 100-octane gasoline which enables our 
pilots to fly further and faster. Early this 
year a huge new fluid catalytic cracking 
plant was opened at Bayway which 
enabled the company to step up, to almost 
astronomical levels, the demand for these 
vital products originally developed by its 
laboratories 
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Don’t Let Eye Fatigue Wreck Work Schedules 


Provide your Welders with AO Helmets Equipped with 


Filterweld Plates — 


A tt Fa 
a 





Keep your workers on the job by providing tifically controlled in production with fixed 
them with easy-to-wear AO helmets—equipped standards of densities and conforms with U. S. 
with AO Filterweld, a service-proved welding Bureau of Standards Handbook H24. 


plate, developed by American Optical Company Get in touch with your nearest AO Branch 


Research Laboratories. Office for American Welding Helmets, Hand 


Filterweld* is obtainable without delay in Shields and Filterweld Plates. 


shade Nos. 8,9, 10, 11, 12 and 13. It is scien- “es lM. —Reg. U.S. 
Yy 


American @ Optical 


COMPANY 


SOUTHBRIDGE, MASSACHUSETTS 


ADVERTISING 





MAINTENANCE ON GAS WELDING AND 
FLAME CUTTING TIPS 


A time-saving method for maintaining 
brass or copper gas welding and flame 
cutting tips has recently been devised. 
After a period of normal use, tips acquire 
a deposit of carbon, slag, scale and tarnish. 
Orifices become congested or clogged, a 
condition which usually prevents utiliza- 
tion of correct pressures. When operating 
efficiency is thus affected, often gas is 
wasted. 

With the new time-saving method, 
500 tips are cleaned in three hours which 
cuts in half the time previously required 
for this work and more than doubles tip 
output. Quite important is the fact that 
the new technique now employed only 
requires the time of one individual, thus 
releasing the others for different work 
Sequence of steps is as follows: 





Tips are placed in basket and immersed 
in a boiling cleaning solution for from 
45 min. to 1 hr., followed by cold rinse 
Next, tips are immersed in solution of 
Oakite Compound No. 32 to remove 
carbon, slag and scale deposits, followed 
by cold rinse. Tips then are given a 
10-min. bright dip followed by cold rinse 
and boiling rinse to dry down with final 
air blow. This sequence of operations 
takes approximately 90 min. after which 
tips are free of deposits that upset flame 
balance. Possibility of mechanical injury 
to tips such as may occur by using wire 
cleaners or drills is avoided and tips come 
out of solution clean, bright, looking like 
new inside and out. 

Complete details concerning the new 
method prescribed and materials used are 
incorporated in a Special Service Report 
that may be obtained without obligation 
from Oakite Products, Inc., 18 E. Thames 
St., New York, N. Y. 


NEW PRODUCTS 


The Society assumes no responsibility 
for the validity of claims in this Section 


ELECTRONIC HEAT 


Electronic high-frequency induction 
heat has taken the place of gas heat in the 
soldering of crystal units used to maintain 
frequencies in war-radio equipment manu- 
factured by the Electronics Department 
of the General Electric Company. 

The crystal unit is placed in a fixture 
which locates it with respect to a two-turn 
inductor coil and a perforated air-blast 
ring nozzle. Heat is induced in the metal 
of the unit for a few seconds, after which 
a cooling air blast is operated for ten 
seconds. The entire sequence is auto 





















































































































matically timed to assure uniform seals 
During the heating cycle, the operator 
twists the shell slightly to assure uniform 
distribution of the solder 

In use, the part to be heated is placed in 
a water-cooled, copper tuning coil and 
current is passed through the coil at fre 
quencies in the order of 500,000 cycles per 
second. This current generates the pul 
sating magnetic field which heats the part 
The intervening air, or parts of the human 
body which may be in the magnetic field, 
are not affected 


BAR CUTTING IS SIMPLIFIED 


Portable, oxyacetylene bar-cutting 
machines of this type are being used in 
various mills to square the ends of rolled 
bars, to remove etch-test specimens, to 
cut bars to length for shipment from the 
mill and to divide bars into lengths re 
quired for individual forgings The 
machine requires neither electric power nor 
track on which to operate; it is positioned 
directly on the material to be cut, whether 
it be round or square bars. The cutting 
blowpipe is atttomatically guided along 
the contour of the bar by means of a swing 
ing mechanism which is actuated by a 
self-contained hydraulic-power unit 

The accompanying illustration shows 
the machine being used to cut billets to 
shipping lengths 
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HARD SURFACING OF WORN 





Increased war production is 

toll on plant machinery and equipm 
thus wear and tear is rapidly inct 
Difficulties in replacing these wor! 
result in a heavy demand for 
cient methods of salvaging 
the outstanding 
ments in welding realized by the 


new Castolin DURFACE (Durable Su 
ing) line is designed for all-purpos 
building of worn parts and equipm 
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PROJECTION AND SPOT W 
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operated press type welders 
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Just PuBisHEepD 


The first and only 


authoritative 
reference book 


covering all phases of resistance 


weldin g exclusively. 


6 Chapters 
286 pages 


205 tables, charts and illustrations 


The RESISTANCE WELDING MANUAL was 
written and prepared by a group of resistance 
welding experts under the joint sponsorship of 
the Resistance Welder Manufacturers’ Associa- 


tion and the American Welding Society. 


All of the material in the book was Originally included in the second {1942} edition of 
THE WELDING HANDBOOK published by the American Welding Society. 


Realizing the urgent demand for resistance welding information and data, the Resistance Welder 


Manufacturers’ Association, by arrangement with the American Welding Society, has now separately 
published all of the HANDBOOK material dealing with resistance welding. By this arrangement, 


itis now possible to obtain all of the resistance welding material without the necessity of securing 
the entire WELDING HANDBOOK. 


This material has not been condensed or abridged in any manner. 


Price $2.50 postpaid 


THE RESISTANCE WELDER MANUFACTURERS’ ASSOCIATION 


505 ARCH STREET PHILADELPHIA, PENNSYLVANIA 


ADVERTISING 
































Harbor, Mich. These welders are designed 
for high speed precision projection and 
general spot resistance welding of sheet 
and structural steel assemblies, wire and 
non-ferrous metals 





PEER P-100 


Automatic Press Type Combination 
Projection and Spot Welder 


They are equipped with double acting 
air cylinder and control valves to provide 
for smooth, speed action. Pressures de- 
pend on the size of cylinders and range 
from 800 to 4000 pounds readily adjustable 
by means of a regulating valve. Die 
platens with ‘“T’’ slots hold projection 


Carbide 


IN THE RED DRUM 


EFFICIENT 
ECONOMICAL 
DEPENDABLE 


60 E. 42nd St. 


welding dies, while for spot welding opera 
tion each welder is supplied with two 2!4 
in. diameter by 8-inch copper horns 
machined to accommodate 1%4-in. water 
cooled electrode holders either at right 
angles or in offset position Standard 
throat depths are 12 and 24 inches 

The series P-50, 
in the accompanying illustration, is made 


one of which is shown 


in two transformer capacities, 30 and 50; 
and the P-100 in 75, 100 and 150. The 
P-50’s are supplied with either 4 or 
5-in. cylinders with 6 and 8-in. for the 
P-100’s. NEMA Types 1, 2 and 3 con 
trols of welding timing and sequence are 
available, making almost 
binations of operations 
little effort on the part of the operator 


limitless com 


possible with 


EYE PROTECTION GLASS 


Development of a new eye-protection 
Didymium-Noviweld per 
mits eyes of gas welders to pierce blinding 
glare and see welding operations from 
beginning to end, thereby increasing pro 
duction of welded war equipment, is 
announced by the American Optical 
Company, Southbridge, Mass. 

Previously, the glare of flame welding 
made it impossible for welders to see ex- 
actly what they were doing—a factor which 
has materially slowed up the welding of 
military planes, ships, tanks and other 
battle equipment. 


glass which 


FOR WELDING and CUTTING 
Use National Carbide in the Red Drum 


NATIONAL CARBIDE CORPORATION 


— 
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Lenses made of the new glass po 
all the ray-absorptive properties of Amer 
can Optical’s well-known Noviweld gia 
plus the special characteristics of Dia 
mium, a combination of elements 
high absorption in that particular port 
of the visible spectrum where “‘flux-fa; 
normally obstructs clear vision 

In all types of flame welding, the ; 
Didymium-Noviweld safety goggle lens 
cut down the high intensity sodium ray 
of the fluxes. Flame workers can thy 
look right through the yellowish cloud 
“‘flux-flare,’’ see the rod and th 
area more clearly, and thereby ste 
their efficiency in every phase of the 
ing operation, particularly the flame w 
ing of aluminum and steel. The | 

























New York, N. Y. 








ics, the question “W ae 
ys be a rales M ye vit 











iigincl pior e 

as electronica 

d engineers 
and. advance the s¢ 
transmitting tubes ‘ 


See Beh gaat: tine oy 





. Fonelar the demands of wa wi 
: ye F available to you when “United” 
‘electronic tubes are available again 

a =: time ae ea radio 


iv 


ELECTRONICS COMPANY = a5 
NEW JERSEY SS 
































also protect eyes by absorbing the harsh, 
tiring invisible ultraviolet and infrared 
rays generated during welding 

Noviweld-Didymium lenses are manu- 
factured under strict laboratory control 
and meet the Bureau of Standards speci- 
fications for glare control. Three shades 
are available, numbers 4, 5 and 6 corre- 
sponding with the 
standard AO Stocks 
are available for delivery. 
Write American Company for 
literature 


shade numbers of 


Noviweld lenses. 
immediate 


Optical 


GADGET FOR OVERHEAD WELDING 


The gadget is simple and affords an 
easy rest for the operator who has to do 
overhead welding, chipping and burning 

The benefits of its use as explained by 
H. E. Gibson, the inventor, are as follows: 
First, by actual stop watch test, the 
overhead welder wastes from 
8'/, to 22 min. of each welding hour be 
and shoulder fatigue 
Second, without the rest longer rod stubs 
are discarded, 


average 


cause of arm 
increasing in length as 
fatigue sets in in proportion to the time 
spent in overhead welding. Third, a 
better and smoother weld the 
arc is shorter and more steady 

The belt can be adjusted for either the 
right or left arm depending on the method 
used in welding and can be used by a right 
or left-hand operator. The accompanying 
photographs illustrate the two methods 
Further information 


because 


of use can be 


secured by writing direct to Weld-Eze 


Ltd., Lunken Airport, Cincinnati, Ohio 


ACETYLENE GENERATOR 


This generator is a portable high-pres 
sure acetylene generator, new in the United 
States, but sold in Europe for a number of 
years. Principal features are automatic 
control obtained the displace 
ment method, employed with absolute 
safety in operation. The Adler Generator 
uses ‘“‘lump”’ carbide (3'/. x 2 in.) which 
is cheaper. Available for war industries in 
two convenient cu. ft. or 200 
cu. ft F.O.B. Milwaukee, Wis. Adler 
Manufacturing Co., 1440 N. 4th St., 
Milwaukee, Wis 


through 
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AMERICAN SOCIETY OF HEATING AND 
VENTILATING ENGINEERS 


Flink as 
American So 


The appointment of Carl H 
technical secretary of the 


ciety of Heating and Ventilating Engineer 


has been 
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President 


@ Here are some of the reasons why you speed up 
production and lower costs with Miller AC Welders: 


1. It's faster to weld with Miller. 


2. Miller AC welds are stronger. 


3. You save on electrode costs. 
4. Your power costs are lower. 
5. Your installation cost is less. 


Mi 


6. You'll have no maintenance costs. 


Write for full information about the advantages 
of Miller AC Welders 


MILLER ELECTRIC MANUFACTURING CO. 


Sales: Richmond, Indiana + Factory: Appleton, Wisconsin 


THE WELDING JOURNAL 








WELDING SPEEDS 


-UP 15% 


POWER CONSUMPTION-DOWN NEARLY 50% 


WITH THE NEW 


You can step up welding speeds 
15% and better with the new 
Wilson “Bumble Bee” AC welding 
machine. This new AC welder per- 
mits use of larger electrodes and 
higher welding currents which pro- 
vide faster metal deposition and 
fewer electrode changes. High 
quality welds are assured because 
there’s virtually no troublesome 
“arc-blow” even when welding in 
deep grooves, corners, or similar 
difficult locations. 

Power costs are reduced with a 


Wilson “Bumble Bee”—to almost 
50% over DC machines of the 
same rating. Moreover, mainte- 
mance is easier because there are 
no heavy rotating parts requiring 
frequent attention. 

Since the Wilson “Bumble Bee” 
uses only half as much copper and 
electrical sheet steel as DC ma- 
chines, faster deliveries can be 
made at the present time. The 
“Bumble Bee” is made in two sizes 
— 300 and 500 amperes. For full 
details on this new, improved AC 


AC WELDING MACHINE 


welder, write to Wilson Welder & 
Metals Co., Inc., 60 East 42nd St., 
New York. 


A perfect teammate for the speedy Wilson 
“Bumble Bee” is the all position AC elec- 
trode—Wilson No. 530. This electrode pro- 
duces high quality welds to meet the 
following specifications: 

AWS Filler Metal Specification E6011 
Navy Bureau of Ships, Specification 46E3, 

Grade III, Class 1 
A.S.M.E. Boiler Code, Paragraph U68 


ELDER and METALS CO., INC 


Steere Sa toes See, ew Sut. % 
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Blankin. In this position Mr. Flink will 
be responsible for the coordination of tech- 
nical committee work and assist in the 
compilation of codes and standards and 
work closely with the Guide Publication 
Committee in the preparation of this an 
nual reference book of the Society. He 
will be at the headquarters office of the 
Society, 51 Madison Ave., New York 

Mr. Flink was born in Ironwood, Mich., 
and is a graduate of the University of 
Michigan with a B.M.E. degree in 1915. 

During his 27 years of business and pro- 
fessional experience, he has been engaged 
in research and development work as chief 
engineer of the Institute of Thermal Re- 
search of the American Radiator Co., di- 
rector of research for the American Gas 
Products Corp., and mechanical engineer 
in charge of product development labora- 
tory of the American Radiator and Stand- 
ard Sanitary Corp. His work included the 
development of equipment and tests of 
boilers, furnaces, air 
tioners, oil and gas burners, hot 
heating and control equipment 

Mr. Flink joined the A.S.H.V.E. in 
1923 and the American Gas Association in 
1927. He has had many committee as- 
signments for both organizations and has 
participated in the development of codes 
and standards relating to coal-, oil- and 
gas-burning equipment. 

He is a licensed professional engineer in 
the State of New York, a member of Tau 
Beta Pi, and during the first world war 
served with the Meteorological Division 
of the U. S. Army Signal Corps. 


radiators, condi 


water 


POLYTECHNIC INSTITUTE OF 
BROOKLYN 


The Society of the Sigma Xi installed 
a chapter at the Polytechnic Institute of 
Brooklyn on March 25, 1943. The in- 
stallation were held in the 
afternoon, and will be followed by inspec- 
tion of the laboratories. After dinner, a 
public address was given by Dr. Saul 
Dushman, Assistant Director of the Gen- 
eral Electric Research Laboratory. This, 
the first public meeting of the new Poly 
technic Chapter, was held in the audi 
torium of the Brooklyn Law School, 375 
Pearl St., Brooklyn. 


ceremonies 


SUSTAINING MEMBER 


The Ransome Machinery Company, 
Dunellen, N. J., manufacturers of a wide 
range of Welding Positioners used for po 
sition welding objects of many shapes, 
and weights. Sales handled 
through offices in some principle cities and 
direct from the Home Office. 


sizes are 


SUSTAINING COMPANY 


Alloy Fabricators, Incorporated, Division 
of Welin Davit & Boat Corporation, Perth 
Amboy, N. J., manufacturers of welded 
stainless and alloy steel equipment, such 
as: pressure and storage frac- 
tionating columns, mixing equipment, ket- 


vessels, 


LESS CRITICAL WELDING CONTROLS 


can PREVENT POSSIBLE MACHINE SHUT-DOWN. 


The Tube Situation is REALLY Serious. 


NATIONAL WELD-TIMERS WILL PULL YOU THROUGH, 


and SOLVE YOUR WELDING HEADACHES. 
DUO-TROL, the PRECISION SPOT WELD TIMER, 
does Equally Well on ALCLAD or STAINLESS. 
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Unit. 
Forge Control Optional. 





tles, dye tanks, stills, tubular apparaty 
chemical process equipment, welded Dit 
fittings, return bends, weld ells, van sto, 
laps, welded tubing and pipe 21/, ;, 
diameter and larger in commercial] length 


WELDING AND BRAZING 


Conference, under the auspices of ; 
American Institute of Electrical Engine, 
April 9—9-00 A.M., Berkshire Musey 
Auditorium, Pittsfield, Massachusetts 

E. F. Ports R, General Electric Cor 
pany, will compare the efficiency, 
and quality obtainable by A-C and D 
arc welding 

R. F. Wyer, General Electric Compar 
will discuss problems resulting from A 
welding applications from th« 
of the public utility 

H. L. Patmer, General Electric Co; 
pany, will describe developments in ; 
sistance welding control that ar 
portance in the war effort 

Dr. W. F. Hess of Rensselaer P 
technic Institute will speak upor 
‘Control Requirements for Spot Welding 
of Hardenable Alloy Steels in Light a 
Heavy Gages.” 

W.C. REEp, General Electric Compa: 
will describe the process of electri 
ing, the equipment and fluxes us 
the results obtained. 

At the conclusion of thes« 
talks, the meeting will be open for g 
discussion. 


et 
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Side view of DUO-TROL 
with cover removed. 
compact unit weighing but 
30 pounds. Easily attaches 
to any Welding machine 
using Ignitron Tube Conte: 
tors. 

Ask for 

Type 1843P Duo-Tro! stand 
ard, or Type 1843PF with 
Forge Control added. 
Excellent deliveries to 
Plants. It will keep Produc: 
tion High. Try it—you will 
be pleased. 


NATIONAL TIME & SIGNAL CORPORATION 


600 E. MILWAUKEE AVENUE 
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A NATION 
INTO A FIGHTING FORCE 
WILL WIN THIS WAR 


x «xr 








>*KNoah Webster Defines 
—Weld: intimate and 
permanent union by a 
fusing heat. 


After Victory, the New Influence of WELDING 
Will Affect Every Phase of Modern Living 


The welding experience gained in today’s vital wartime pro- 


duction will form the ground-work for peacetime modernization. 


From children’s toys to the homes in which we live, from the 
simplest gadget to monster cargo planes, the design and efficient 
production of every manufactured article will be either directly or 
indirectly influenced by the welding process of metal fabrication. 


Welding is destined to play an increasingly important role in 


the life of America, in the better world we're fighting for. 


THE EMERSON ELECTRIC MANUFACTURING CO. 
ST. LOUIS « Branches: New York « Chicago « Detroit 
Los Angeles « Davenport 





Today, in factories, and repair shops all over America, 
Emerson-Electric A. C. Arc Welders are making important 
contributions to the war effort... by stepping up pro- 
duction and for effective “on-the-spot” maintenance work. 


ADVERTISING 
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Emerson-Electric Portable A. C. Arc 
Welders are made in four sizes, in 
six types. Welding range 20-300 
amps. Available on priority rating. 
Write for catalog, prices and full 
information. 

















List of New Members 


BOSTON 


Barnett, Carleton E. (D), Eastman Bar- 
nett Co., 162 Binney St., Cambridge, 
Mass 

Canning, Thomas K., Jr. (ID), 327 La 
martine St., Jamaica Plain, Mass 

Cromwell, Anthony (D), 23 Walpole St., 
Roxbury, Mass. 

Devin, Emmanuel O. (D), 25 Chester St., 
Allston, Mass 

Driscoll, Everett (D), 234 Norfolk St., 
Wollaston, Mass 

Faustini, Philip J. (ID), 242 Hayward St., 
E. Braintree, Mass 

Frost, Herbert O. (1D), 50 Gloucester St., 
Boston, Mass 

Grant, James J., Jr. (D), 7 Leslie Rd., 
Belmont, Mass 

Hart, Leo J. (D), 34 Edwin St., Dor 
chester, Mass. 

Johnson, Thure A. (C), Mass. Engrg. Co., 
15 Fayette St., N. Quincy, Mass. 

Kelly, Raymond G. (D), 6 Gordon St., 
Jamaica Plain, Mass. 

Muldoon, Joseph R. (1D), 11 Abbott St., 
Lowell, Mass. 

Murphy, Harry J. (C), Mass. Engrg. Co., 
15 Fayette St., N. Quincy, Mass. 

Schauweker, George H. (C), American 
Optical Co., Southbridge, Mass. 


CANADA 


Polley, Jack (C), 10 Afton Ave., Toronto, 
Ont., Canada. 


CHICAGO 


Blodgett, F. L. (C), C. E. Phillips & Co., 
332 S. Jefferson St., Chicago, Ill 

Hoekstra, A. R. (B), 10564 State St., Chi- 
cago, Ill. 

Kairys, John (D), 5959 S. Keeler Ave., 
Chicago, IIl. 

Reiser, Leo (B), 238 N. Pine St., Chicago, 
Ill 


Steele, Melba E. (D), 4054 W. Monroe 
St., Chicago, III. 


CINCINNATI 


Beckman, E. F. (C), 3837 Borden St., 
Cincinnati, Ohio. 

Fitzwater, J. E. (B), International Har 
vester Co., Springfield, Ohio. 

Glass, Justis (D), Deer Park, Ohio. 

Maescher, Clifford G. (C), 572 Terrace 
Ave., Cincinnati, Ohio. 

Pahner, Wm. F. (C), R. R. 1, Box 45 A, 
Sharonville, Ohio. 

Swicher, Keith A. (D), 615 E. Pearl St., 
Miamisburg, Ohio. 


CLEVELAND 


Briers, Eugene H. (B), Firestone Steel 
Prods. Co., Firestone Pkwy., Akron, 
Ohio. 

Fassnacht, Milton E. (C), National 
Cylinder Gas Co., 3965 Jennings Rd., 
Cleveland, Ohio. 

Hinger, Roy E. (C), 8995 Ann Court, 
Cleveland, Ohio. 


February 1 to February 28, 1943 


Le Vally, K. S. (C), 3256 Cedarbrook Rd., 
Cleveland Hgts., Ohio 

Manzel, Joseph (C), 10308 Neison Ave., 
Cleveland, Ohio. 

Marisch, Fred (B), 2019 Lakeland Ave., 
Lakewood, Ohio. 

Ridenour, J. F. (B), Standard Oil Co., 
Midland Bldg., Cleveland, Ohio. 

Schuster, Fred (D), Kroger Grocery & 
Baking Co., 5700 Truscon Ave., Cleve- 
land, Ohio. 

Turk, Earl E. (C), 16104 W. Park Rd., 
Cleveland, Ohio. 


COLUMBUS 


Jones, David O. (D), 1147 S. Washington 
Ave., Columbus, Ohio. 

Klein, U. M. (D), 815 Siebert St 
bus, Ohio. 

Leser, Wm. E. (F), 761 Henry St., Marion, 
Ohio. 

Spurrier, C. L. (B), The Ohio Power Co., 
Philo, Ohio. 


, Colum 


CONNECTICUT 


Brennan, Francis H. (C), Geer St., Crom 
well, Conn 


DETROIT 


Adams, Robert (C), 741 Seward Ave 
Detroit, Mich. 

Cascioli, Matthew (C), 5117 University, 
Detroit, Mich. 

Cobb, Lee S. (D), 1030 Remington Ave., 
Flint, Mich. 

Farmer, Rex L. (B), 19721 Riopelle, De- 
troit, Mich. 

Furnival, William (C), 4222 Gray, De 
troit, Mich. 


Henkle, Allan E. (B), 960 W. Willis, 
Detroit, Mich. 
Huber, John F. (B), 606 E. Marengo, 


Flint, Mich. 

Jessop, Henry (B), 807 Fernwood Rd., 
Royal Oak, Mich. 

Keck, Karl G. (B), 231 E. Troy, Ferndale, 
Mich. 

Lawrence, Frank J. (C), 1715 Caniff, 
Hamtramck, Mich. 

Le Blanc, Fred (B), Orchard Trailer Park, 
Flint, Mich. 

Less, Albert A. (B), 617 E. Eldridge Ave., 
Flint, Mich. 

Long, Harry F. (B), 1603 Detroit St., 
Flint, Mich. 

Middaugh, Martin C. (C), 4040 
Detroit, Mich. 

McCall, Arthur (B), 2006 Mt. Elliott Ave., 
Flint, Mich. 

Richardson, V. G. (B), 376 Perry, Grand 
Blanc, Mich. 

Thomas, Marvin F. (B), 1726 Davison 
Rd., Flint, Mich. 

Tromans, Harold (C), 1919 Geneva Ave., 
Detroit, Mich. 

Warden, Jack Pen (C), 5011 Steadman, 
Dearborn, Mich. 

Wartman, Evelyn (C), 361 E. Dayton St., 
Flint, Mich. 


a 


4th St., 
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‘Farley, Wm. M. (D), 1356 Rose Ay 








INDIANA 


Hensley, Carl L. (D), R. R. 1. Nowy 
ville, Ind. 

Leonard, James A. (D), 1835 Holloway 3 
Ave., Indianapolis, Ind. ‘ ; 

Long, Harry (D), 1022 Fletcher Ay 
Indianapolis, Ind. 

Michelson, Roy E. (D), 1114 S. 22nd 5) 
New Castle, Ind. 

Rigsby, Camby A. (D), R.F.D. 2, Elwon 
Ind. 

Sanders, Charles A. (D), 156 S. 7th Ay 
Beech Grove, Ind. 

Vosburgh, J. E. (B), % Glenn-Roberts 
Co., 2107 Adams St., Indianapolis, Ind 


LOS ANGELES 


Braun, Wm. F. (D), 6535 Gentry Av 
Hollywood, Calif 

Cook, Jack (C), 6927 Hood Ave., Hunti: 
ton Park, Calif. 

Courrielche, Carlos (C), 2511 W. | 
St., Los Angeles, Calif. 


Long Beach, Calif 

Garlinghouse, L. H. (B), 2416 E. 16ths 
Los Angeles, Calif 

Gray, Benjamin (1D), 846 E. 80th Si 
Angeles, Calif 

Huff, B. W. (C), 129 Ravenna D: 
Beach, Calif 

Knight, Alvah E. (D), 11338 Bessemer, } 
Hollywood, Calif. 

Larsen, Walt (D), 101-1035 DID V 
Wilmington, Calif 

Le Blanc, Harold (C), 513 S. Pann 
Compton, Calif. 

Martocchi, Thomas F. (D), 670 
hurst Ave., Los Angeles, Calif 

Masdeo, Fortune (C), 1304 Park 
Inglewood, Calif 

Mispagel, Francis J. (D), 3517 \ 
Park Blvd., Los Angeles, Calif 

Palmer, S. V. (D), 446 Corrles St 
Beach, Calif. 

Passerello, Bert (D), 2587 Delt 
Long Beach, Calif 

Rosebro, W. J. (C), Box 386, Car 
Calif. 

Rustermier, Dale L. (D), 14! 
St., Los Angeles, Calif 

Schmidt, Wm. B. (D), 642 
Ave., Long Beach, Calif 

Spielman, Wm. A. (C), 1121 Oli 
Long Beach, Calif 





LOUISIANA 
Mercier, Joffre P. (C), 331 A‘ 
Metairie, La. 
MARYLAND 
Reese, J. E. (C), 2912 Violet 
more, Md. 


Zellers, Leonard W. (C), 437 ° 
Baltimore, Md. 


MILWAUKEE 


Chandler, Roy (D), 1960 H : PIO 
Beloit, Wis. 








or 
O detect hidden flaws and prevent failures in use, 
metal parts for armament production must be accu- 


rately and speedily checked. 



























06 Br In many of the leading war plants this accurate control 

of product quality is effected through X-ray inspection 

with KELEKET X-ray equipment. Various types of these 

W. By units have been developed for the non-destructive exami- 

St., Long nation and detection of flaws in materials ranging from 
thin aluminum sheets to heavy armor-plate. 


If you have an inspection problem, you are invited to : 
consult with KELEKET industrial X-ray engineers. If you 
prefer, you may send a sample to our industrial laboratory 
Newport for a report on the feasibility of adapting X-ray to routine 
ee is inspection in your plant. There is no obligation. 





THE KELLEY-KOETT MFG. CO., Industrial Division 
2184 West Fourth Street, Covington, Ky. 


Representatives in 64 Cities 


HEAN 


git» 


yo SS X-RAYs_ 4 | 


INDUSTRIAL EQUIPMENT 


PIONEER CREATORS OF Quality X-RAY EQUIPMENT SINCE 1900 
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Hawthorne, Wm., Jr. (D), 
St., West Allis, Wis 

Herbener, Herman L. (C), 
St., Milwaukee, Wis 

Hunt, Donald F. (C), 4136 N. 27th St., 
Milwaukee, Wis. 

Johnson, Verner G. (C), 6812 
Kenosha, Wis 

Mallahan, John R. (C), 
Ave., Milwaukee, Wis. 

Sharp, A. J. (B), Milwauke« 
Boiler Wks., 2784 N. 32nd St 
kee, Wis. 


2151 S. 85th 


1049 N. 26th 


20th Ave., 
1848 N. Barlett 


Reliance 
, Milwau 


NEW YORK 


Apostal, T. C. (C), Republic Aviation 
Corp., Conklin St., E. Farmingdale, 
ee my 

Crotty, Michael C. (C), Crotty Co., 55 W 
42nd St., New York, N. Y 

Galloway, Theron R. (B), 29 Aldred Ave., 
Rockville Centre, N. Y. 

Jascewsky, Nicholas (D), 254 
Brooklyn, N. Y. 

Kolodin, Samuel S. (B), Hyde Park Iron 
Wks. Co., 931 E. 5ist St., Brooklyn, 
N. Y. 

Manzella, Joseph (D), 102-30 Corona 
Ave., Corona, L. I., N. Y 

Morgan, James P. (D), 210 E. 90th St., 
New York, N. Y. 

Partington, James (B), American Loco 
motive Co., 30 Church St., New York, 
N. Y. 

Petersen, Franklin V. (C), American 
Bureau of Shipping, 47 Beaver St., New 
York, N. Y. 

Reeve, R. R. (C), John R. Reeve & Son, 
Inc., 94 Sound Ave., Riverhead, N. Y 

Rexer, Alfred T. (C), 958 Clarkson Ave., 
Brooklyn, N. Y. 

Santulli, Ralph (D), 7709—13th Ave., 
Brooklyn, N. Y. 

Shattuck, W. C. (D), 48-26—4lst St., 
Long Island City, N. Y 

Tomlinson, Robert (C), Republic Avia 
tion Inc., Methods Eng., Farmingdale, 
L B., as Be 


36th St., 


NORTHERN NEW JERSEY 


Atkinson, V. L. (B), Standard Oil Co. of 
N. J., Bayonne, N. J. 

Bagley, J. B. (B), Standard Oil Co. of 
N. J., Bayonne, N. J. 

Belcher, H. (C), Standard Oil Co. of 
N. J., P. O. Box 16, Elizabeth, N. J. 
Bowie, William (B), Alloy Fabricators, 

Inc., 500 Market St., Perth Amboy, 

Buckley, P. (B), Standard Oil Co. of N. J., 
P. O. Box 16, Elizabeth, N. J. 

Carey, Martin (D), 702 Main St., Pater 
son, N. J. 

Cooper, Chas. D. (B), Metal & Thermit 
Corp., 120 Broadway, New York, N. Y 

Cooper, H. A. (B), The Cooper Alloy 
Fdry. Co., Hillside, N. J. 

Datz, Elmer F. (D), 17 Roy St., E., Pater 
son, N. J. 

De Lotto, Peter (D), 56 Seger Ave., Clif 
ton, N. J. 

De Lotto Severino (D), 195 Christie Ave., 
Clifton, N. J. 

Dickerson, James (B), Alloy Fabricators, 
Inc., 500 Market St., Perth Amboy, 
N. J. 

Duchnowski, Edwin B. (D), Rutherford 
Mach. Co., CentrarAve., E. Rutherford, 
N. J. 

Eisler, Charles, Jr. (B), Eisler Engrg. Co., 
750 S. 13th St., Newark, N. J. 

Emerson, Edmund (C), 569 Fairfield 
Ave., Kenilworth, N. J. 

Eustis, G. F. (B), Standard Oil Co. of 
N. J., P. O. Box 16, Elizabeth, N. J. 
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Fabbro, M. (B), Hubert T 
Htg. Contr., 
Clifton, N. J 

Goetz, George (B), Alloy Fabricators, 
Inc., 500 Market St., Perth Amboy, 
N. J 

Harding, John J. (D), 80 Clinton St., 
Bloomfield, N. J 

Hodges, C. (B), Standard Oil Co. of N. J., 
P. O. Box 16, Elizabeth, N. J 

Hopps, Wm. J. (D), 262 N. Grove St., 
Bloomfield, N. J 

Horseman, K. W. (C), Worthington Pump 
& Machy. Corp., Harrison, N. J 

Loosch, Adolph (B), Alloy Fabricators, 
Inc., 500 Market St., Perth Amboy, 
N. J 

Lukas, Joseph C. (A), Ransome Machinery 
Co., Dunellen, N. J 

Maguire, E. L. (B), Alloy Fabricators, 
Inc., 500 Market St., Perth Amboy, 
N. J. 

Messer, R. (B), Worthington Pump & 
Machy. Corp., Harrison; N. J 

Morgenroth, George W. (C), 114 Branford 
Pl., Newark, N. J 

Niebel, John W. (D), 857 Hudson Ave., 
Secaucus, N. J. 

Peet, Arthur (D), 257 S. 18th St., Newark, 


Richardston 
668 Van Houten Ave., 


Peraldo, Charles (D), 12 Devon St., N 
Arlington, N. J. 

Pieters, Leonard (D), R.F.D. 1, New 
foundland, N. J 

Prince, H. L. (C), Alloy Fabricators, Inc., 
500 Market St., Perth Amboy, N. J 

Pursell, R. (B), Worthington Pump & 
Machy. Corp., Harrison, N. ] 

Quinlan, F. (B), Worthington Pump & 
Machy Corp., Harrison, N. ] 

Seazholtz, John (D), 20 Campbell Ave., 
Belleville, N. J. 

Sebald, J. F., Jr. (B), Worthington Pump 
& Machy. Corp., Harrison, N. | 

Shank, Isaac (D), 48 Greenwood Ave., 
Montclair, N. J 

Smith, T. B. (A), Federal Shipbldg. & 
Dry Dock Co., Kearny, N. J 

Steers, G. H. (B), Standard Oil Co. of 
N. J., Bayonne, N. J 

Tullo, C. (B), Worthington 
Machy. Corp., Harrison, N. J 

Wright, E. F. (B), Worthington Pump & 
Machy. Corp., Harrison, N. J 

Wyman, H. F. (B), Alloy Fabricators, 
Inc., 500 Market St., Perth Amboy, 
N. J. 

Yurasko, Frank H. (B), 156—S8th Ave., 
W., Roselle, N. J. 


Pump & 


NORTHERN NEW YORK 


Aquilano, James A. (D), 49 Sacandoga 
Rd., Scotia, N. Y. 

Averbach, B. L. (C), Rensselaer Polytech- 
nic Inst., Dept. of Met. Eng., Troy, 
iP 

Cain, Randall B. (D), 314 Riverside Ave., 
Scotia, N. Y. 

Hellman, A. (D), A. Hellman & Sons, Inc., 
945 State St., Schenectady, N. Y 

Lannier, Wm. (D), 150 Brandywine Ave., 
Schenectady, N. Y. 

Matthews, Berton (D), 204 Pleasantview 
Ave., Scotia, N. Y. 

Nolan, John B. (C), American Locomo- 
tive Co., Schenectady, N. Y. 

Perey, Michael (D), Box 34, Gallupville, 
N. Y. 

Rogers, Edward B. (D), 2805—6th Ave., 
Troy, N. Y. 


‘ Safran, Benigmin (D), 2054 State St., 


Schenectady, N. Y. 

Scibner, Rupert O. (D), 53 Columbia St., 
Schenectady, N. Y. 

Skjellerup, Laurence K. (C), Holland 
Patent, N. Y. 
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NORTHWEST 


Shonka, B. J. (D), Lincoln | 


: : C 
Sexton Bldg., Minneapolis, Mi; 


OKLAHOMA CITY 


Eaton, Everett (D), General Mach. 
Box 4292, Oklahoma City, Okla 
Smith, E. D. (D), Box 505, Euf aula Oj 





PEORIA 


De Long, Duane (C), 513 W. Corring 
Ave., Peoria, Il. 


PHILADELPHIA 


Brost, Fred W. (C), Germantown Wel 
& Mach. Co., 25 E. Price St., Germs, 
town, Pa. 

Cook, Edward M. (C), 13 Union Ay, 
Mt. Ephraim P. O., Crescent Ps, : 
Bellmawr, N. J 

Gibson, George E., Jr. (C), 417 Ca 
Ave., Collingswood, N. J 

Harrer, Edward C., Jr. (D), 2703 N. 4 
St., Philadelphia, Pa 

Hertzog, Charles B. (C), 1314 W. Kin 
way, Haddon Heights, N. J 

Holland, Maurice L. (C), P. 0. Bi 
Sewell, N. J 

Israel, Harry C. (D), 328 E. Patter 
Lansford, Pa. 

Johnson, Leon W. (C), Ewan, N. J 

Kier, Melvin A. (C), Ewan, N. ] 

Kinkaid, John A. (B), 49 W. Ritter 
St., Germantown, Pa. 

McCollum, Francis (C), 4 Humming 
Lane, Audubon, N. J 

Norcross, James E. (C), 50th & Pas 
Ave., Philadelphia, Pa 

Stens, Julius D. (C), 21 White Av 
Ephraim, N. J. : 3 

Wysocki, Harry M. (C), 1121 Atl 
Ave., Camden, N. J 

Zimmerman, Frank W. (C), 3 Ew 
Trenton, N. J. 





PITTSBURGH 


Asbury, Edward M. (B), 537 N.! 
Ave., Pittsburgh, Pa. 

Conrad, Andrew (D), 721 Bright 
N. S., Pittsburgh, Pa 

Kohn, Louis (C), 411 Neal St., N 
Pa. 

Nelson, Merrill A. (C), Nelson 
Welding, Wayne & Chestnut 


Pa 
Stier, H. Clay (B), United Tube ( 
P. O. Box 311, Ellwood City, Pa : 


PUGET SOUND : 
Liggett, Donald (D), 67 Baer 


Bremerton, Wash. 
Pulliam, Jesse H. (D), 69F J 
East Park, Bremerton, Wa 


QUAD CITIES 


Drury, D. H. (B), 629 W. 6th 5t 
port, lowa 


ROCHESTER 


De Caro, Paul (D), 206 Atkins 
Rochester, N. Y 

Morton, Walter F. (B), | 
Rochester, N. Y. — 





Daliet 
4, Vaikel 


SAN FRANCISCO - 
Allwein, George I. (C), 61° 
Richmond, Calif. rer 
Brown, Robert W. (C), Box 17') * 
tino, Calif. 





Credit quick 


BRONZE 
WELDING 


with ee 


gutstandiné © 





of war-vital production 


Hebeler Welding Company, of Buffalo, made 
the repair using 125 lbs. of rod. Chipping 


and welding required only 55 man hours. 


Day after day, a lot of money is being 





saved in both time and vital equipment by 

= repair welding with Anaconda Rods such 

be ¢ ‘ as “997” Low Fuming and Tobin Bronze*. 

| WHEN this big gear,onapress punching Consider quick bronze welding before you scrap 
out shell discs, cracked in five places...it | any important machinery. 

would have taken several months to sisi For up-to-date information on welding 

anew one... with all 16 Anaconda Rods, write us for 

But it took only two weeks to weld it with Publication B-13. You'll find it especially 

Anaconda “997” Low Fuming Rod and _ useful at this time when prolonged life and 


have it back in service as good as new. The _ sustained production are so important. 


THE AMERICAN BRASS COMPANY, General Offices: Waterbury, Connecticut 


Subsidiary of Anaconda Copper Mining Company «+ in Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ontario 
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Closson, Archie M. (C), Reed & Closson, 
112 E. Pine St., Lodi, Calif. 

Garrison, C. L. (D), 1576 Kirkwood Ave.. 
San Francisco, Calif 

Glenn, George G. (B), Glenn-Roberts Co., 
1009 Fruitvale Ave., Oakland, Calif 

Kennedy, Harry E. (B), 18 Yale Circle, 
Berkeley, Calif 

Perkins, A. W. (1D), 18'/, 
Lodi, Calif. 

Robbins, Lawrence (D), 3028 Irwin St.. 
Vallejo, Calif. 

Stapel, A. O. (D), 3600 Lincoln Ave.. 
Oakland, Calif. 


S. Church St., 


SOUTH TEXAS 


Brown, H. W. (B), Kelley Mfg. Co., P.O 
Box 17, Houston, Tex. 

Pavlu, Albert (D), Hallettsville, Tex 

Rainbolt, Gordon (1D), 217 N. 
Houston, Tex. 

Rollins, Chummy (C), P. O. Box 1068, 
Beaumont, Tex. 


Super, 


WASHINGTON, D. C. 
Walten, Max (B), 1628 Webster St : 
N. W., Washington, D. C. 
WESTERN NEW YORK 


Lindstrom, Elmer V. (B), Dahlstrom 
Metallic Door Co., Buffalo & Second 
St., Jamestown, N. Y. 

Williams, Floyd R. (D), 44 Shenandoah 
Rd., Buffalo, N. Y 


Members Reclassified 


During Month of February 


CLEVELAND 
Petersdorf, O. F. (from D to C), 1338 E 
188th St., Cleveland, Ohio. 
NORTHERN NEW JERSEY 
Pharo, Edward A. (from D to C), 2701 
Hudson Blvd., Jersey City, N. J 
NORTHWEST 
Fredell, A. E. (from D to C), 4042 Girard 
Ave., N., Minneapolis, Minn 
PHILADELPHIA 
Eismann, Henry E. (from D to C), 4236 
N. American St., Philadelphia, Pa. 
Nelson, Paul G. (from D to C), 709 
Church Lane, Germantown, Philadel 
phia, Pa. 
PUGET SOUND 
Barnes, L. T. (from D to C), 910 E. Pros 
pect, Seattle, Wash. 
SAN FRANCISCO 
Reichert, William L. (from D to C), 2806 
Van Ness Ave., San Francisco, Calif 
Farrer, P. M. (from D to C), Concord, 
Calif. 
Rendall, Chester L. (from D to C), 1485 
Vallejo St., San Francisco, Calif. 
YORK-CENTRAL PENNA. 
Burket, Adam H. (from D to C), 44 W 
Liberty St., Lancaster, Pa. 
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WICHITA 


Sutton, O. A. (B), Aircraft Welders, Inc., 
403 Beacon Bldg., Wichita, Kan 


YOUNGSTOWN 


Blystone, Reid (D), 126 Milton Ave., 
Youngstown, Ohio. 

Jamison, Carroll (D), 1311 Rigby St., 
Youngstown, Ohio 

Williams, John H. (D), 623 Chestnut St., 
Columbia, Pa 


NOT IN SECTIONS 


Absher, Richard R. (B), 5931 Madison 
Ave., Newport News, Va. 

Bibic, Edward (D), © Hopkins Equip 
Co., Hatfield, Pa. 

Brown, James L. (B), Marsh Foundation 
School, Trades & Industries Dept., Van 
Wert, Ohio. 

Burton, Fred M. (C), Burton Saw & Sup 
ply Co., Box 302, Eugene, Ore. 

Carlson, Roy S. (D), R. D. 3, Edinboro, 
Pa. 


Gumm, Eugene C. (C), R. 4, Box 4, 
Louisville, Ky. 

Handy, Harry E. (B), The Ohio Oil Co., 
Robinson, Iil. 

Hayner, John L. (B), Fort Wayne Struc- 
tural Steel Co., 4920 N. Clinton St., 
Fort Wayne, Ind 


SECTION ACTIVITIES 


BOSTON 


Mr. J. G. Magrath, Engineer, Applied 
Engineering Dept., Air Reduction Sales 
Co., spoke at the March 8th meeting of the 
Section on “Welding and Cutting at 
Modern West Coast Shipyards.’’ Using 
many slides, Mr. Magrath showed how 
important oxyacetylene cutting and arc 
welding are in modern merchant ship 
building. His talk and slides covered the 
layout of modern shipyards, systems for 
oxygen and acetylene distribution, the 
training of welders and cutters, uses of 
cutting and welding equipment in the as 
sembly shops, pipe and machine shops, and 
in the yard. Mass production of Liberty 
ships from keel to launching was shown in 
the slides. 

The annual meeting of the Section is 
scheduled for April 12th at the Engineers’ 
Club, Boston. 


CHICAGO 


The February meeting of the Chicago 
Section was held February 19th in the 
People’s Gas, Light and Coke Co. audi- 
torium. This meeting, which was the 
regular resistance welding meeting of the 
Chicago Section was one of the outstand- 
ing meetings of the season to date. The 
speaker was C. W. Dodge, engineer, 
Sciaky Bros., who presented a paper en- 
titled “Control of Pre-Heat Current and 
Spot Welding of Heavy Gage Aluminum 
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Hinnant, Blenn (1)), Box 82, } 

Hodges, Harold (1), Joplin 

Jarski, Joseph T. (D), 110: 
Erie, Pa 

Keene, A. C. (B), Wausau Ir 
S. 10th Ave., Wausau, Wi 

Koman, John (PD), R. D. 4, | 

Leonard, Herbert C. (C), 
St., Acushnet, Mass 

Lewis, Chas. W. (D), 708 | 
Erie, Pa 

Miller, John D. (D), General Auto Sery; 
P. O. Box 504, Luray, Va 

Muenz, Robert (1D), R. D 
Erie, Pa 

Ostrowski, John J. (D), 527 | 
Erie, Pa 

Salisbury, Marion C. (C), Rt. 2, Box 
B, Tillamook, Ore 

Schmidtman, Lt. Cmdr. Richard D. 
Chief Inspector, U.S.C.G., Toledo Shi: 
bldg. Co., Toledo, Ohio 

Short, Max R. (D), R. D. 1, McKean. | 

Sias, Gerald Thomas (1), 4101 Maxy 
Ave., Erie, Pa 

Smyers, Greable W. (1), Trailer Cam 
E. Lake Rd., Erie, Pa 

Szeman, Joseph W. (C), 2066 W. 20ths 
Erie, Pa. 

Wieglenda, Ernest (D), Lefor, N. D 

Wilson, Harry R. (C), 415 E. Rive: 
Dr., Jeffersonville, Ind 

Wolf, Frank J. (B); Gardex, Inc., 
Second St., Michigan City, Ind 


i nN 


Alloys on Flectromagnetic Energy Storag 
Machines 

In his paper Mr. Dodge presented ther 
sults of the latest developments end r 
search being conducted by his organizatior 
in the spot welding of aluminum 
formation was given with respect t 
welding of various gages of aluminum w 
to */,-in.-thick sheets. 
Another outstanding feature ol 
February meeting was a visit by sever 
of the national officers who were in Chicag 
making arrangements for the forthcoming 
Annual Meeting of the AMERICAN WELD 
ING Society. E. V. David, chairman 0 
the Convention Committee, outlined th 
plans for the coming meeting while W 
Spraragen, Editor of The WELDIN 
JOURNAL, supplemented Mr. David's © 
marks. Miss M. M. Kelly, Secretary # 
the A.W.S., also attended thi meeting 
and was introduced to the members ol tit 
Chicago Section. 

tighteen technical associations, includ 
ing the A.W.S., joined the U. 5 Army 
Ordnance, The United States Navy, the 
War Production Board and other orgamiz 
tions in the sponsorship of th Chicag? 
War Production Clinic. The ime 
staged at the request of the War Produc 
tion Board, was held March | !th at the 
Medinah Club, 505 N. Michigan Ave 
Chicago, from 9:30 A.M. to 9:5" P.M 


Chicago A.W.S. members took 4 a 
. . . f «he Lf 

nent part in the organization of the © 
mage __¢ - < . hairma! 

cago Clinic. E. R. Seabloom, charm 
APRIL 
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The more sensitive hands of women welders 


appreciate particularly the fine balance and the 
. includ 
S. Army 
lavy, the 


flame characteristics of Victor welding torches. 
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Chica VICTOR EQUIPMENT COMPANY 
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844-854 FOLSOM STREET - SAN FRANCISCO, CALIFORNIA 
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of the Chicago Section and supervising 
engineer of Crane Co. Research Labora 
tories, was chairman of the panel sessions 


committee. R. L. Kohlbry, vice-chair- 
man of the Chicago Section, and vice 
president of Machinery & Welder Corp., 
was chairman of the reception committee, 
and L. S. McPhee, welding supervisor of 
Whiting Corp., was general chairman of 
the welding sessions. 

Welding accounted for 4 of the 24 panel 
sessions of which the Clinic was composed 
The welding sessions, their times and 
chairmen were: 

Panel No. 8—10 A.M. 
Cutting Milling Cutters and 
Broaches by Welding and Brazing. Chair 
man: T. B. Jefferson, editor, The Welding 
Engineer. 

Panel No. 9—10 A.M.—Problems in 
Resistance Welding of Various Materials 
Chairman: R. E. McFarland, engineer, 
Western Electric Co. 

Panel No. 10—2 P.M.—Application of 
Oxyacetylene Welding, Brazing, Hard- 
Facing, Flame-Cutting and Hardening. 
Chairman: H.C. Boardman, research en 
gineer, Chicago Bridge & Iron Co. 

Panel No. 11—4 P.M.—Manual and 
Automatic Arc Welding, Atomic Hydro- 
gen, Thermit, Hard-Facing and Repair 
of Castings. Chairman: H. J. Kicherer, 
research engineer, International Harvester 


Co 


Reclaiming of 
Tools, 


CLEVELAND 


The regular meeting of the Cleveland 
Section was held Wednesday evening, 
March 10th, 8 o’clock at the Cleveland 
Engineering Society, 2136 East 19th St. 

The main feature of the evening was a 
paper entitled, ‘“‘Resistance Welding in 
War Time Production,’’ by E. A. Mallett, 
application engineer, The Taylor-Winfield 
Corp., Warren, Ohio. 

His subject covered the various applica- 
tions of resistance welding to vital war 
products, in order to expedite and save 
critical materials in their manufacture. 
This included spot, projection, seam and 
butt-flash welding methods as used at 
present to help speed the day of victory 

Born in London, England, Mr. Mallett 
came to this country in 1919 to join the 
Ford Motor Car Co., where he aided in the 
development of electric resistance welding 
to meet highly productive conditions. 
He became active in the design and 
manufacture of resistance-welding equip 
ment in 1929 and has been closely associ 
ated with this work ever since. 

The Coffee Talk, ‘Cannon on Wings,”’ 
featured a technicolor sound movie of the 
Bell Aircraft ‘‘Airacobra.”’ 

Mr. P. H. Merriman of the Glenn L 
Martin Co. is scheduled for the April 14th 
meeting. His subject will be ‘‘Welding in 
Aircraft.” 


COLUMBUS 


The March meeting of the Columbus 
Section was held on the 12th at the Fort 
Hayes Hotel. Mr. Elmer Isgren of R. G. 
LeTourneau, Inc., discussed the subject, 
“Arc Welding Road Equipment.” 
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CONNECTICUT 


The Connecticut Section held a Business 
Meeting and Dinner on February 16th 
at the Stratfield Hotel, Bridgeport. Mr. 
H. R. Kruitbosch of The Electroloy Com- 
pany, Bridgeport, spoke on the newer re- 
sistance welding developments. 


DETROIT 


Detroit’s March 5th meeting was its 
banner one, more especially from an audi- 
ence standpoint. “Standing Room Only” 
was the order of the evening in the audi- 
torium of the Engineering Society of De- 
troit in the beautiful Rackham Memorial 
Building. There were many standees 

Mr. Otis Smith opened the meeting and 
then turned it over to Mr. George N. 
Sieger, secretary of the Section, in recog- 
nition of his efforts in the formation of the 
Flint Branch which met jointly with the 
Detroit Section for this evening 

The first speaker was Dr. F. R. Hensel 
of P. R. Mallory & Co., Inc., who gave a 
most excellent lecture on “‘The Metallurgy 
of Arc Welding Electrodes and Wire.” 
Dr. Hensel was followed by Lieut.-Colonel 
C. K. McClelland, Assistant Chief of Tank 
Development, Tank, Automotive Center, 
who spoke briefly of the welding employed 
in German tanks and indicated that our 
own developments and production were of 
higher order than any yet shown by our 
adversary. He climaxed his presentation 
by showing a confiscated German film, 
produced for exhibition in countries about 
to be invaded, and featuring their tank 
production. His message, while most en- 
couraging and enlightening, certainly was 
a source of much food for thought 

Mr. R. T. Gillette of General Electric 
Co. carried on with a discussion of ‘‘Re- 
sistance Welding Electrodes.’’ His pres- 
entation followed the unusual method of 
showing what to do by explaining what not 
todo. It brought many a chuckle, show 
ing that there was no doubt in the minds 
of the audience as to the correct resistance 
welding approach. 


LOS ANGELES 


The April meeting of the Los Angeles 
Section is scheduled for the 15th. The 
subject is ‘Metallurgy of Welding.” 
The May meeting will be held on the 20th. 
The subject will be ‘Resistance Welding.” 
The June meeting will be held on the 17th 


MILWAUKEE 


The regular monthly meeting of the 
Milwaukee Section was held on February 
26th at Cudworth Post, American Legion 
An after-dinner talk on “‘How the War 
Production Board Serves Local Industry”’ 
was given by Mr. Frank W. Greusel, Dis 
trict Manager, Milwaukee Office. The 
Welding address was given by Mr. M. C. 
Robbins, Handy & Harman Co., who 
spoke on “Silver Brazing and Its Applica- 
tion in War Work.”’ Mr. Robbins’ talk 
covered the latest developments in the use 
of silver brazing alloys, including its use in 
production applications and reclamation 
of cutting tools. 
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NEW YORK 

The regular monthly technical meesin, 5 
of the New York Section held pe 
Tuesday, March 9th, at the | ngineering § 
Societies Building. The subject for #,, 
evening was aircraft construction Tecl 
nical chairman was Mr. E om Steeg 


Jr., welding specialist, General Blects:. 
Company, New York. 

The speaker for the evening was Mr 
H. O. Klinke, senior welding engineer, Ro. 
public Aviation Corporation, Farming. 
dale, N. Y., who spoke on the subject, 
“Welding and Aircraft Construction 
Mr. Klinke’s paper covered all types oj 
welding processes used in aircraft constry 
tion, including arc, gas, atomic hydroge: 
and resistance welding applications, [py 
addition, he discussed many problems ¢ 
countered in aircraft welding as well as thy 
qualification and training of welders and 
processes, and inspection 





methods for 
raw materials and finished weld of assen 
blies. The paper was profusely illys. 
trated with more than forty lantern slides 

Following Mr. Klinke’s talk the sound 
motion picture, ““Target for Tonight, "was 
This screen story of the R. A. } 
in action on a bombing mission over Ger- 


shown. 


many proved to be one of the best docu- 

mentary films to come out of the war 
The evening opened with a on 

hour question and answer period 

ducted by Mr. H. R. Morrison, Th 

Air Products Company. 





NORTHERN NEW JERSEY 


The February meeting, titl 
building Night,’’ held on the 23r 
huge success. Mr. C. W. Brya 
vice-president of Federal Shipbuilding 
Dry Dock Company, presented 
interesting introductory remark 
by Mr. J. L. Wilson of the A: 
Bureau of Shipping. Mr. Wilso! 
returned from an extensive tou! 
country’s shipyards and pr: 
teresting picture of the mort 
struction problems and the r 
tions for their solving 


PHILADELPHIA 


The members of the Phila 
tion were the guests of the Phi 
Chapter, American Foundryn 
ation, at its meeting held at the Eng 
Club on February 12th, our n 
being changed to coincide wit! 
host Society. Dinner at 6:3! 
by an excellent presentation 0! 
World in Action” by Dr. Michael Dor 
Professor of Geography, Univ 
Pennsylvania, who outlined 
possible the statistical fa 








portance in the war as well a 
war period. 

The meeting was opened by 
Peake, Florence Pipe Foundry 
chine Company, Chairma Ar 
Foundrymen’s Association, wh0 
duced the officers of the AmsRi® 
WELDING Socrety, and was then tr 
over to Mr. H. W. Pierce, New York 5% 


building Corporation, Chairman, A.¥ 
who in turn, introduced the speaker 
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The Quick, Final Solution to 


HE critical shortage in manual welding rods 

contrasted with current 3 to 4 week delivery of 
Unamatic wire and tape, spotlights another intrinsic 
advantage of the automatic process. 


A ton of wire does more welding than a ton of rods. 
There are no waste stub ends. Wire electrode, espe- 
cially for shielded arc, calls for less processing, pack- 
aging,handling, etc.,than rods—a very important gain 
in speed and flexibility of supply as 
well as the more economic use of crit- 


ically short material and manpower 


Availability of opercting material is in itself a 
powerful reason for automatic welding. Avoid de- 
lays and gain all the other advantages of faster, 
better welding by changing now to Unamatic 
shielded arc equipment which can be easily adapted 


in your own shop to use light coated wire. 


Our entire facilities are now devoted to automatic 
equipment, wire and tape for war production weld 
ing. If you are in this field Una can 
help you in many ways, probably 
through a nearby office. Write today. 
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evening, Mr. Paul Ffield, Materials Engi- 
neer, Fore River Plant, Shipbuilding Divi- 
sion, Bethlehem Steel Company. 

As an introduction for his talk on 
“Welding of Castings,’’ Mr. Ffield noted 
specifically that such welding could not 
truthfully be referred to as “‘repairs,”’ but 
in all cases is actually a ‘“‘conditioning”’ 
operation. When a casting requires weld- 
ing before being placed in service, it is not 
the fault of the foundryman but actually 
the result of poor design in trying to cast 
an object in one piece or a particular 
shape that cannot possibly be done with- 
out sand inclusions, shrinks or other com- 
mon imperfections. Mr. Ffield carried 
this point through the splendid talk which 
followed, pointing out, with various slides 
showing actual jobs, ways and means 
which are being used to correct these de- 
sign features to permit better casting con- 
ditions. 

Discussion following the talk brought 
out the advantages being gained today by 
the cooperation of the foundryman and 
the welder in casting comparatively small 
sections and welding them together to 
form the finished product, as against two 
common poor practices: first, the attempt 
to cast the entire section where its size 
makes it impracticable; and, second, the 
welder’s effort to eliminate castings en- 
tirely through making up the complete 
section by welding together innumerable 
small cut and formed sections which, in a 
great many cases, include such a tre- 
mendous amount of “‘locked-up’’ stress 
that the assembly cannot possibly with- 
stand the added strain of normal operating 
conditions. 

The Joint Panel Discussion held in 
Philadelphia during January was so suc- 
cessful that the Affiliated Societies Coun- 
cil has set up a committee to continue 
with meetings of this type for the balance 
of the current season. It is expected that 
the Philadelphia Section, A.W.S., will 
conduct two more discussions under this 
arrangement and we anticipate an even 
greater success than was experienced in the 
first instance. 


OKLAHOMA CITY 


At the February 12th meeting of the 
Oklahoma City Section held at the Bilt- 
more Hotel, Mr. James A. Hall, of the 
Kansas City Structural Steel Co., gave an 
interesting discussion covering the welded 
construction of landing barges. This taik 
was very well received by the local section 
and was the first dealing with barge or ship 
construction to be delivered in Oklahoma 
City. 

Mr. Orville T. Barnett, of the Metal & 
Thermit Corporation, is scheduled as guest 
speaker at the May meeting of the Section. 


PITTSBURGH 


The Sixth Annual Tri-State Welding 
Conference of the Pittsburgh Section will 
be. held Friday night, April 30th, in the 
auditorium of the Mellon Institute of In- 
dustrial Research Building, Oakland, 
Pittsburgh, Pa. 
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Due to the extremely pressing demands 
on industry in connection with the war 
effort and the inability of key men to be 
present to attend day sessions, the after- 
noon meeting will be dispensed with this 
year. However, a “get-together’’ dinner 
will be held in the Hotel Webster Hall at 
6:30 P.M. before the regular meeting. It 
is planned to have a speaker and possibly 
some musical entertainment at the dinner. 

The evening technical session will be de- 
voted to a talk on ‘“‘Welding of Ships,’’ by 
an outstanding speaker on the subject. 

Mr. Bent Laune, of the Eutectic Weld- 
ing Alloys Company, addressed the niem- 
bers and guests of the Pittsburgh Section 
on Wednesday night, February 17th, in 
the Mellon Institute of Industrial Re- 
search auditorium, on the subject of “New 
Welding Materials and Procedure to Sal- 
vage Broken and Used Tools.”’ 

Following a general description of the 
processes and procedures for handling 
various kinds of repairs and reinforce- 
ments, Mr. Laune invited questions from 
the floor and an open discussion followed 


ROCHESTER 


The February meeting of the Rochester 
Section was held Thursday, February 4th, 
at Todd Union, University of Rochester, 
River Campus. Professor William J. 
Conley, of the University of Rochester, 
presented a very interesting talk on ‘‘Na- 
tional Emergency Steels, Their Harden- 
ability and Weldability.”’ 

An old-time comedy was presented as 
the entertainment feature of the evening 

At a joint meeting of the Executive and 
Nominating Committees, held February 
18th, at the Powers Hotel in Rochester, it 
was decided that, due to the success of the 
fall bowling party sponsored by the Sec- 
tion, another party of the same type 
should be held. A tentative date of 
Saturday, April 10th, was set for this 
party. 


SAN FRANCISCO 


The January meeting of the San Fran- 
cisco Section was held at the Athens Club, 
Oakland, on Friday, January 29th. 

Mr. Mark Casimus, who has spent ap- 
proximately twenty years in the industry 
and is qualified to give much valuable in- 
formation regarding present-day practices 
in resistance welding applications, pre- 
sented a paper accompanied by slides 
showing the multitude of operations and 
uses to which this type of welding may be 
put. The latter half of the meeting was 
given over to the solution of some of the 
everyday problems encountered. The 
meeting was brought to a close by the 
showing of an 8-mm. film which was the 
property of Mr. Mark Casimus and which 
was thoroughly enjoyed by everyone. 


SAVANNAH 


Preliminary Organization Meeting.— 
The purpose of this meeting was to or- 
ganize a section of the AMERICAN WELDING 
Society in Savannah. This meeting was 
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held in the Civic Room the Hote 
Savannah at 7:30 P.M., : 


‘anne . ruary 19 
1943. The meeting was opened by Mr 
Roberts, acting temporary c! 1irman, at 


7:45 P.M. His talk was given op the 
purpose of the meeting, which was the 
starting of a section of the AWs inal 
There were approximately forty-five prog. 
pective members attending 

Mr. Roberts then introduced Mr 
Sieger of the S-M-S Corporation jn De- 
troit, who addressed the group on Re 
sistance Welding’ and the advantages of 
belonging to the AMERICAN WeLpING SQ. 
ciety. Mr. Sieger stated that the AWs 
was the vehicle that made possible our 
place in industry today. He said, The 
sooner we value welding, the quicker we 
will lick the Japs.” 

Mr. Sieger also stated that we have 
thousands of jeeps, tanks, armored trucks. 
etc., but they cannot be transported to our 
fighting forces because there are 
enough ships to carry them away. H, 
told the difference between welded and 
riveted tanks and how welding has saved 
tank operators. Ninety-eight per cent 
of the jobs designed for riveting are now 
being welded. Mr. Sieger also said that 
welding is not a substitute for riveting 
and they are not interchangeable. He 
was proud of the way we felt about the 
welding in our Yard which many told him 
was one of the best welding jobs on these 
Liberty Ships. He brought quite a num- 
ber of samples of resistance welding with 
him which added to the interest of his ad 
dress. 

Mr. Roberts then explained the differ 
ent types of membership of the A.W.S. and 
the advantages of each. 

Mr. Wayne then addressed the group on 
the advantages of belonging to the A.WS 
and how it would benefit the members in 
the end. He then told about the different 
types of speakers and movies we would be 
able to get to address our group 

Mr. Roberts suggested another meeting 
be held Thursday, February 18, 1943, in 
the Charlton Room, Savannah Hotel, at 
7:30 P.M. for the purpose of electing off 
cers and receiving the applications o 
prospective members. The meeting wa 
then adjourned at 9:45 P.M. and applica 
tions for membership in the A.W.S. wer 
passed out to those attending 


SOUTH TEXAS 


The South Texas Section held its reg 
lar meeting at the Houston Engine 
Club, Houston, Texas, February 
Mr. Edward White, western sales manage! 
of Eutectic Welding Alloys Inc., gave 4 
interesting talk, “New Development 
Low Temperature Welding.’ He stress 
the conservation of materials, by usi! 
material in the joints of new installat 
and by reclaiming broken too! 

After his talk Mr. White presente 
film by the International Harvester 
pany, “Save Those Tools.” This pict 
showed many applications of the eutec' 
welding alloys in reclaiming tools 
company saved many tools 
placing the tools back in 
away 
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More $1) WELDS per Man-hour 





5W-15 ELECTRODE—Shielded Arc Universal Type mild steel elec- 
trode for flat, fillet, vertical, or overhead welding. While especi- 
ally suitable for teamwork with the Smith Arc Welder, it also 
fives excellent results with direct current. 


SW-15 is one of the complete line of Smith Certified Welding 
Electrodes — 


Mild Steel... High Tensile... Stainless Steel 


with SMITH A.C.Arc Welding Machine 


and SW-15 Electrodes 


F course, you want more speed in welding operations. Who 

doesn’t? But speed alone is not enough. You also want good, 
strong, clean welds. The Smith A.C. Arc Welding Machine and 
Smith Certified SW-15 Weldithg Electrodes is the team that gives 
you both. 

Designed and built to carry heavy loads continuously, the 
Smith A.C. Arc Welder should not be confused with intermit- 
tent-duty machines. We designed this machine ourselves. We 
built it for our own use in our own huge welding plants where a 


997 


welding machine has to be able to “take it and hand it out’! 


NO ARC BLOW—Because this is an alternating current welding 
machine, there is no arc blow for the operator to “fight.”’ He 
makes difficult welds easier, faster, and better. 


SAFE OPEN-CIRCUIT VOLTAGE — Open-circuit voltage is about 70 
volts and does not vary more than 2 to 4 volts between maximum 
and minimum output settings. Potential, however, is adequate to 
strike and maintain the arc easily. 


HIGH POWER FACTOR—At full load, power factor is 85% to 
90%; at 50% load, power factor is unity; at no load, leading 
corrective K.V.A. improves the average power factor of the 


shop line. 


OUTPUT CONTROL— Output of the Smith A.C. Arc Welder may 
be varied while working without breaking or altering the funda- 
mental characteristics of the circuit. 


For complete details — 
without cost or obligation 
—write, wire, or phone the 
A. O. Smith Corporation, 
Welding Electrodes Divi- 


sion, Milwaukee, Wisc. 


WELDING ELECTRODES Made by welders... for welders 


MILWAUKEE + 


Sy A. OF S M IT H Eiiervliten 


WISCONSIN + HOUSTON + TEXAS 


oy 











WASHINGTON, D. C. 
Mr. C. E. Jackson, of the Naval Re 


Employment 
Service Bulletin 
SERVICES AVAILABLE 


A-450. Thoroughly experienced Welder 


search Laboratory, addressed the Wash- 


ington Section on February 23rd, with a 


Operator and Instructor. Eighteen years’ 
practical experience as electric welder and 
machinist. Eight years with U. S. Engi- 
neer Department, contract shop operator, 
railroad shop and construction and weld 
ing instructor. Past 33 months Chief 
Instructor in National Defense and War 
Production School, training welder opera- 





very interesting and informative ; 


weldability and hardenability. 


tors for shipbuilding industry,  pyer,, 
connection with concern where opporty, 


ties for advancement exist together wi 





probability of 
Age 39. 
cation, high school graduate and 


post-war employme; 


Draft Classification 4-H. Rg 
graduat 


of several correspondence schools 


Copies of Posters Available from Mill and Factory, 205 East 42nd Street, New York City 
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GAS WELDING 
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Utilise Every Inch of Welding Red 
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GAS WELDING 
EQUIPMENT IS SHORT 


De Not Use Torch as « Hammer or « Lever 









‘Tip be being weed to pry two pistes apart 
The prectice will bend or otherwiee dam 
ege the tip oo thet ht com wet perform 


A crower or other lever should be wand 
for amy prying or similar werk The weis 
ing torch in hope out of the wey 
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GAS WELDING 
EQUIPMENT IS SHORT 


Use Proper Type of Wrench When Adjusting Fittings 


Wrong 


De net mee gue pliers te tighten oum on 
home Setings, miners and tipe This pron 
ee quickly sears and damages the swt 
ee eee 
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Release Requisters Belore Connecting 
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Meme preseure te brane applied before the 
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Regulator edjueting aere= vs fully berked 
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GAS WELDING 
EQUIPMENT IS SHORT 


Clean Tips Proper! 
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WELDING has changed the 


complexion of oil storage tanks 


In the early days of the oil industry steel tanks 
were riveted and it was often difficult to keep the 
joints tight. It was not uncommon to see dark 
streaks on crude oil tank shells due to leaks in the 
joints. Welding has stopped all that. Now- 
adays those tell-tale streaks are disappearing as 
welded joints seldom leak. Their higher joint ef 
ficiencies also make possible the more economical 
use of steel plates 





CHICAGO BRIDGE & IRON COMPANY 


Washingten 330 Bowen Bldg. 
1668-1700 Walnut Street 


; inne . . .2455 McCormick Bldg. Birmingham. . ..1507 North 50th Street 
- York 3398—165 Broadway Bldg. ee ee ‘ 1654 Hunt Bldg. Philadelphia 
leveland 2282 Guildhall Bldg. Houston.................5621 Clinton Drive San Francisco 1097 Rialto Bldg. 


Fabricating plants in CHICAGO, BIRMINGHAM and GREENVILLE, PA. 


ADVERTISING 











CHICAGO BRIDGE & IRON COMPANY’S 
PACIFIC COAST YARD AWARDED 
ARMY-NAVY “E” 


The Pacific Coast yard of the Chicago 
Bridge & Iron Company at Eureka, Calif., 
was advised on February 12, 1943, that 
its employees would receive the Army 
Navy Production Award for outstanding 
performance in wartime construction. 
Presentation ceremonies were held at the 
yard on February 27th. 

The Award also included the local em- 
ployees of the Mercer Fraser Company, 
subcontractors on facilities at the yard 


ALEXITE ABSORBIT FLOOR COMPOUND 


Fireproof and Sanitary.—AleXitE Ab- 
sorbit is a four-purpose compound made 
from AleXitE and other inert fireproof 
minerals. Never spoils or sours. 

1. Absorbs Grease and Oil.—Cover 
grease spots with compound and sweep 
back and forth with stiff broom. Allow 
to remain on grease spots until grease 
and oil are absorbed. 

2. Non-Skid.—Sprinkle compound over 
greasy or oily areas. Minimizes danger 
to workers from slipping and skidding on 
oil-soaked floors. 

3. Smothers Fires—Even oil-soaked 
AleXitE Absorbit will quickly smother 
fires. Keep handy in all parts of the plant 
where there are fire hazards. Throw 
enough compound on base of fire to smother 
it. Will not scatter fire as does a water 
stream. 

4. Dustless Sweeping Compound.- 
Don’t throw away AleXitE Absorbit that 
has been used to absorb oil or grease. Oil- 
soaked, it is an excellent sweeping com- 
pound. Use it over and over again to take 
up more oil and more dust. Manufac- 
tured by AleXitE Engineering Co., Alexan- 
der Bldg., Colorado Springs, Colo 


“HOW TO GET THE MOST FROM ARC 
WELDING” 


A new 42-page booklet entitled ‘Factors 
Affecting Increased Welding Production” 
has just been announced by The Lincoln 
Electric Company, Cleveland, Ohio. 


The contents of the booklet is divided 
into fifteen different sections, each of which 
contains up-to-date information concern- 
ing specific phases of arc welding such as 
“Factors Affecting Speed and Cost,”’ 
“Justifying the Amount of Equipment 
for Fit-Up,’”’ ‘Where, When and How to 
Weave,” etc 

The booklet is profusely illustrated and 
carries many charts and tables that are 
helpful in choosing the correct electrode, 
applying the most suitable welding techni- 
que, estimating speeds and costs of various 
welding jobs, and other data that will pro- 
duce the best possible results, reduced 
costs and increased welding production. 

This 8'/, x 11-inch page size booklet can 
be obtained directly from The Lincoln 
Electric Company. 


25TH ANNIVERSARY 


The American Welding and Manufac- 
turing Company, one of the country’s 
earliest pioneers in the use of welding 
equipment, will celebrate the twenty-fifth 
anniversary of its founding on March 29th 
with a Production for Victory rally and the 
presentation of service pins to veteran em- 
ployees. 

Principal speaker on the program will 
be Major W. B. McCelland, U. S. Army 
Ordnance, Cleveland 

The company was organized by J. C 
Manternach, Sr., on March 29, 1918, and 
produced steel wheel bands for wooden 
army truck and field artillery wheels 
during World War I. It had eight em- 
ployees at that time Today its em- 
ployment has increased to nearly a thou- 
sand and the company is producing vital 
parts for tanks; motor and generator 
frames; steel tubing; bands, gears; 
angles; channel and flange rings and 
dozens of other welded parts for war use 


PROPER ELECTRODES SPEED WAR JOB 


Production of welded war equipment 
can be increased by selection of the 
proper type of welding rod for each job, 
according to Charles H. Jennings, head of 
welding research for the Westinghouse 
Electric and Manufacturing Company, at 
a recent meeting of the AMERICAN WELD- 
ING SOCIETY. 












Welding electrodes must be 


LOSEN just 
as carefully as a professional golfer selects 
the club for each particular shot ina cham. 
pionship tournament. The different types 
of welding rods have been d igned for 
particular types of work. Stee! abricators 


responsible for furnishing vital , 
for the armed torces should tak advan. 
tage of these variations in electrodes 

Overhead welds may require a certaiy 
type of welding rod not suitable for gy 
welding of the same metal and directcy. 
rent welding machines may need a differ. 
ent rod than an alternating-curren; 
fit. 

The three main factors that shoul 
govern the choice of welding electrodes are 

1. Joint.—What type of welded joint 
is required. The weld metal must be high 
grade if the joint is to last for a long periog 
of time and stand up under rough service 

2. Weldability—This determines the 
ease with which the welding operator cap 
make the welds. When overhead welding 
must be done, some rods work more easily 
than others. 

3. Rate.—The rate at which the metal 
from the rod is deposited on the joint dj 
rectly affects the speed and cost of 
work. 


MuiDrr 
ment 
1A HIRT 


ANALYSIS CHART 


A new, revised standard steel analy 
chart has just been published by Amer 
Steel & Wire Co.,U. S. Steel subsidiary 
aid wartime steel users. 

Embracing all modifications 
changes in the analyses of A.I.S.1., S.A 
and the new N.E. steels up to Fel 
Ist, the chart folds up to a small, con 
size readily available for easy referenc: 

A new helpful feature is the breakd 
which shows whether or not various ty; 
of products are available in specific ana 
ses, together with the listing of the varying 
amounts of different component elements 
used in producing the various grades 
steel. The chart covers carbon and Ire 
cutting steels, manganese, nickel, nickel 
chromium and molybdenum steels, in 
tion to chromium, chromium vanadiut 
silicon manganese and National Emer 
gency steels 

Copies may be obtained by writing on 
company letterhead to the Sales Promo 
tion and Advertising Department, Rocke 
feller Building, Cleveland, Ohio 





WELDING exclusively. 


asserrbly processes. 





e Prepared and written by a group of 38 authors and collabo- 
rationists, each a recognized authority on the subjects treated. 


e Six Chapters, 288 Pages, 163 Illustrations, 45 Tables 
all packed with much-needed information and data on 
RESISTANCE WELDING—one of the most vital war 


RESISTANCE WELDING MANUAL 


e The first and only authoritative book on RESISTANCE 


Welding Hand 


6 x 9, Semi-flexible cloth. Mailed postpaid. Price $2.50 per copy. 


AMERICAN WELDING SOCIETY 


33 West 39th Street, New York 


e Each chaoter compiled and written by a committee o/ 


RESISTANCE WELDING experts. 


NOTE: The Resistance Welding Manual contains al! of the 
resistance welding material originally prepared for the 1942 
edition of the Welding Handbook, published by the American 
Welding Society. Therefore owners of this last edition of the 

ot will not have need for the Resisiance 
Welding Manual unless they wish it in this more compact 
form, in addition to the Welding Handbook. 
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